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\ Hortonspheroid® is a modern pressure 





vessel for the storage of volatile liquids. 


Designed and built to withstand internal pressure, 


no evaporation loss can take place unless the pressure 


exceeds the setting of the pressure relief valves. 


= : . 
‘ mo ey = Hortonspheroids are built in standard 
, ln 
- sizes to 120,000 bbls. and for pres- 
sures to LOO Ibs. per sq. in. in the 
smaller sizes. Write our 
nearest office for informa- 
= ; tion, estimates or quotations. 
, 
Hortonspheroid at 
Richfield Oil Com. 
pany, Wilmington, 
California, It has a ca- 
Fs pacity of 30,000-bb1. 
and is designed to op- 
erate at 30 Ibs. per 
! f iv sq. in. 
> 
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Examine the filling of a 


and get the whole story 


On an average, the price of a cooling tower is based 30% on the 
mechanical equipment and about 70% for lumber and fabrication 
For example, in a Cooling Tower costing $200,000, the mechanical 
equipment will amount to approximately $60,000 and the tower 
structure about $140,000. Of this $140,000 about 30% (or 
$42,000) consists of the filling (grid decks) inside the tower which 


breaks up the water for greater exposure to air 


The filling is in reality the heart of the tower and its design and 
construction is of utmost importance. All Fluor Tower filling is mill 
cut and assembled into grid panels, 2 ft. 10° wide x 5 ft. 112" long 
Nine bars are nailed (with 6 penny copper nails) to three 1 x2 cross 
cleats. The bars are cut on a 25% bevel from | x 3 boards; each bar 
averages 1° x 142”. Grid panels are strong enough to support three 
200 Ib. men and are actually used as scaffolding during tower erec- 
grid decks are not only sturdily built but are ;, ; 

tion and inspection. You get more years from a tower with this kind 
nade from the highest grade redwood lumber - 
100°. clear all heart redwood — the finest cut of of filling 
the log. Clear all heart redwood is free from defects 
ind sapwood and under normal controlled water 
ynditions will give many many years of trouble 


free service We vite you to investigate our fill 





y before making your selection of a cooling tower 





Grid decks serve as scaffolding during erection A1x3 makes two bars for Fluor grid decks 


BE SURE WITH 


THE FLUOR CORPORATION. LTO 


*S ANGELES 4 FORNIA a 


Grid decks easily support three 200 Ib. men 
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A Quick Look 
at This Issue 


PRESSURE VESSEL 
SYMPOSIUM 


® New Alloys for Multi-Layer Vessels Com 
mercial installations of vessels operating at pressures 
of 3000 to 5000 psi were the problem of yesterday 
and are common today. The problem today is design 
ing for pressures up to 30,000 psi, Multi-layer con- 
struction has been used for the higher pressures, am 
monia synthesis converters and separators having been 
designed for 15,000 psi. The author presents a review 
of the use of multi-layer vessels fabricated from high 
strength materials, and discusses the fabrication and 
test of such a vessel. Page 137. 


® Determining Allowable Stresses The prob 
lem of determining the allowable membrane stresses 
for boilers and pressure vessels has been the subject 
of much study. In an effort to find a logical compro- 
mise for the determination of these stresses, the author 
presents an exhaustive analysis of American and 
European practice, and discusses a proposed new 
method of stress calculation Page 142. 


® A Look Ahead in Vesse! Design Here is a 
comprehensive, authoritative review of pressure vessel 
design. The problems of hydrogen attack, brittle frac 
ture, graphitization, determination of wall thickness 
for high pressures, and designing for creep conditions 
are discussed along with a consideration of material 
selection, inspection, and fundamental research into 
the dislocation and plastic flow of crystals and the 


mechanism of creep. Page 148. 


Human Maintenance Pays Off! . . . General Petro 
leum Corporation has brought about significant re 
ductions in the incidence of heart disease, overweight, 
back disabilities, hernias and digestive tract disease 
Turn to page 134 for a powerful argument in favor 
of periodic physical examinations. 


New Yield Studies in Fluid Coking . . . | hese tests 
include coking information of ten residuum stocks 
which cover a wide range of feed stock quality. The 
fluid process was easily adapted to operation on all 
of these stocks. Coke yield varied directly with feed 

stock Conradson carbon. Page 157, 


This part, Ammonia, Hydrazine and the Methyla 
mines, presents some thermodynamic data on thes 
petrochemicals. The data should be of particular in 
terest since very little has been reported in previous 
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A Quick Look at This Issue 





literature. This is the kind of information you will 
want to keep for future reference. Data are presented 
in easy-to-use tabular form. Page 161. 


Water Supply from Sewage Effluent . . . Water 
shortages for industrial plants have been the subject 
of much discussion in recent years. This, however, is 
an old story with one refinery located in water-short 
West Texa 
years ago, and when other sources failed, turned to the 

effluent from 

plant for their water needs. This is the interesting 


They encountered the problem over ten 


~ewage a municipal sewage treating 
story of why they use this source and how they use 
it. See page 165. 


Starting Up a New Ammonia Plant. . . |hiis is a 

complete de scription of the plant facilities, process 
design, special features and start-up problems en 
countered when a 1450-ton per day anhydrous am 
monia plant was placed on stream. In addition to new 
the plant management had the problem 


Careful planning 


equipment 
of inexperienced plant) personnel 
resulted in smooth, efficient operation from the begin 


ning. See page 168. 


Flash Vs. ASTM Distillation . . . A correlation long 
needed by process ke Sivnets has been developed that 
will permit the prediction of flash points from ASTM 
distillation data. The 
pirically from 28 complete sets of data, and has been 


correlation was derived em 


demonstrated to be more accurate than existing cor 
relations Page 171. 


Condensing Vapors on Finned Tubes . . . Heres a 
way to gel more cooling out of your heat ex hangers 
in propane condensing service. By the use of finned 
tubes instead of plain tubes, the cost can be cut 190 
for a new exchanger. With these finned tubes advan 
tage is taken of their low condensing coefficients 


Page 175. 


Sea Water as an Industrial Coolant, Part ll... 
Dow's ten years experience using sea water as a cool 
ant provides many lessons on how to control the as 

sociated corrosion problems. In this series you will 

find their experience on six types of equipment 
what to do and what not to do with equipment in con 


tact with sea water Page 179, 


Controlling Maintenance Costs . . . Are you missing 
a bet by not taking advantage of the facilities avail 
able in your own accounting department to operate 
more efficiently ? This fully illustrated article details 
a step-by-step description of a highly simplified tech 
nique for taking full advantage of modern automatic 
accounting machines in maintenance cost) control 
Read it--it may put real profit dollars in your pocket! 


Page 183. 


Examine Fuel Oils With Microscope . . . |here has 
existed a significant need for accurate laboratory 
methods to predict the behavior of distillate fuel oils 
in long term ambient temperature storage. This articl 
satishies those needs by presenting three new methods 


involving microscopic examination of distillate fuels. 
Included are electron mi roscope photography, light 
microscope photography, and sludge particle size 
classification and count using the light microscope at 
200x magnification. Page 187. 


Enlarging a Gasoline Plant . . . The problem was to 
add equipment for doubling the capaciiy of the plant 
without shutting the existing plant down. In addition, 
it was desired to hold water and steam consumption to 
a minimum. The expansion was accomplished without 
a single shut down and there was no increase in water 
consumption or in steam generating capacity. To see 
how this was done, turn to page 192. 


Six Ways to Increase Turbine Horsepower .. . 
Are you faced with the problem of a turbine that’s 
just a litthe too small--or a contemplated change in 
process flow that will isolate the turbine as a bottle- 
neck? If so, this article is your meat. No idle theoreti 
cal musing, this concise practical piece details exactly 
how to inerease the brake horsepower of your exist 
ing turbines. Key points are well illustrated with 
working diagrams. Page 195. 

New Plate-to-Plate Method .. . A new rapid 

method for determining the number of theoretical 

plates in a distillation tower, as a function of the 
reflux ratios, is proposed. The new method eliminates 
the time-consuming trial-and-error calculations neces- 
sary for the more commonly used methods. Further 
advantages claimed for the new method are that it is 
not necessary to assume constant molal overflow and 
provides a systematic approac h to the introduction 
of new components Page 199. 


Mercaptan Removal Adds Two Octanes ... first 
operating data shows Aramco’s installation of the 
ADC electrolytic process increased the naphtha octane 
level above design expectations, though mercaptan 
sulfur removal hasn't vet reached the design level 
The plant employs the electrolytic caustic regeneration 
process developed by the Americ an Development Cor 
poration and is presently the largest plant using this 
process. Complete operating data are compared with 
the design data. Page 205. 


More Data on Two-Phase Vertical Flow . .. \laking 
pressure drop calculations where the system involves 
two-phase flow is a difficult job. Here are the results 
from some experimental work that should make the 
mechanisms involved clearer. Also included are the 
results from visual observation of the flow patterns 
involved in two-phase flow with both air-water and 


air-kerosine mixtures. Page 208. 


New Amendment Adds Security to Social Security 
System .. . Larger checks for ol, million people 
were mailed out last month as a result of the new 
Social Security amendment. Pensions for 3.6 million 
retired workers are raised. Dependents are profiting. 
Turn to page 260 for a clear explanation of a system 
which has been placed on solid ground for the first 
time since its enactment in 1935. 


Next Month It’s the Refiner’s Annual Petrochemical Issue 
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The Golden West May Still Be Golden but it’s kind of hard to see it 
for the smog. I’ve just spent two weeks in the Los Angeles area and found 
all of the Angelenos cursing the smog, just like they were two years ago. 
The oil men—refiners and producers—-have spent a fortune in research 
and corrective measures designed to remove the last little dab of SO,, SOs, 
light hydrocarbons, and what have you from the atmosphere. Some refin- 
ers got pretty fair returns on their investments for vapor recovery systems, 
but most took quite a beating on the other pollution control measures. 
Research is said to have pinpointed the real cause of trouble as auto- 
mobile exhausts, but Governor Knight still has a political finger pointed 
at the oilmen, recently requesting them voluntarily to shut down, 


x * * 


Speaking of Traveling, our editorial staff has been doing a heap. So much 
that it makes me shudder to think what the Boss is going to say when he 
sees our travel expense figures for 1954. But we feel our men need to 
keep their hands in as engineers to be good editors and they can’t do it 
riding a desk in the home office. Their wives and children take a some- 
what different view! 

While I was in Los Angeles, I took in the doings at the ASME and 
CNGA meetings and visited Union Oil's Wilmington refinery and Brea 
Chemical’s new plant. This was done in the company of Gilbert Wilson, 
our very fine West Coast editor who is a petroleum engineer-turned- 
journalist. 

During this same two-week period, George Gibbs, our Process Editor, 
was looking in on the WPRA meeting at Casper, Wyo., and visiting these 
refineries: Bay Petroleum, Skelly, Qriental and Continental at Denver, 
and Continental at Glenrock. Wyo 


Don Rawlings, our Petrochemicals expert, hustled off to the annual 
meeting of the Chemical Market Research Association in Manchester, Vt. 
The “number noodlers,” as these statistical geniuses have sometimes been 
disrespectfully designated, were informally swapping secrets on how to 
predict the market potential of various chemicals. Don had the best deal 
of all. since his group convened at a lavish resort. 

During this same two-week period, Ray Shannon, our Maintenance 
and Design engineer, was being indoctrinated in that good ole Oklahoma 
hospitality at the first annual AIRE petroleum meeting in Tulsa. He 
rounded out his stay with interesting and instructive visits at The Texas 
Company and Mid-Continent refineries at Tulsa, Continental and Cities 
Service at Ponca City, Champlin refinery at Enid, and Sunray at Duncan, 


*& ——— Whew !!——_—_ 


Would You Believe it! Department. | was talking the other day to the 
Maintenance Superintendent of a large Gulf Coast chemical plant where 
(1) there is no union labor at the plant, (2) there are no crafts in their 
maintenance set-up all the workers are simply designated as “mechanics” 
(hence, they have no jurisdictional squabbles, padded payrolls, ete.). 


—~Bob Phillips 


(3) they have no time clock. 
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low-cost protection with 


“CENTURY: CORRUGATED 


ASBESTOS-CEMENT SHEETS 
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tos Manufacturing & Insulating Company, Kansas City, Mo 


of the Natural Gas It can’t burn, rot or corrode. What's 
Storage Company of Illinois, Herscher more, it resists weather, vermin and 
Il] Century Ashestos-Cement Corru insects. There’s rarely a need for main- 
tenance and it never needs protective 

rated is used for the roofing and siding 
paint. “Century” Corrugated Asbestos 
“Century” Corrugated is made of two _ js Jow in first cost and low in application 
permanent, highly fire-resistant materials — cost easily sawed, drilled and fitted 

asbestos fiber and portland cement on the job 


1) « | | 
compressed under tree ndou hvdr LLlile Be sure to write us for information about 


pressure to make strong, tough sheets for particular applications. We'll rush a reply 


almost every roofing or siding requirement with compl te details 


KEASBEY & MATTISON company - AMBLER » PENNSYLVANIA 


Noture made asbestos Keasbey & Mattison has made it serve mankind since 1873 


For more data on advertised products, use Readers’ Service Cards, last page Py TROLEUM iN mt | N I R 








{) NGINEERING, design, and construction of this plant 


4 were performed by O. L. Olsen Company of Houston 


l'exas for the Tennessee Production Company 


It was designed to process 100,000,000 « ubic feet of gas 
per day floating” on Tennessee Gas Transmission 
Company’s line pressure of 800 pounds; total plant pres 


sure drop 8 pounds 


In the absorption process, two No. 558-P Wilson 
Snyder Quintuplex Plunger Pumps recycle lean oil after 
it is refrigerated to 50 degrees F. Equipped with hard 
ened steel plungers, heat-treated stainless-steel wing 


guided valves and seats and driven through speed re 





ducers by 340-hp Le Roi gas engines, each pump is 


capable of delivering 510 gpm at 1270 psi 


When You .. . have pumping applications that call for 
dependable performance, let your “Oilwell” Representative 
quote on the type that will meet your requirements most 
economically . . . from our COMPLETE PUMP LINE. 


OIL WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
CALGARY, CANADA 
COLUMBUS, 0 
HOUSTON, TEXAS 
LOS ANGELES, CALIF, 


Executive Offices—DALLAS, TEXAS Area Offices— 
Export Office— CASPER, WYOMING 
30 ROCKEFELLER PLAZA DALLAS, TEXAS 
WEW YORK 20,4. Y TULSA, OKLA 





Houdriforming licensees: 


On atream 

Sun Oil Company, Marcus Hook, Pa 

Sun Oil Company, Ltd., Sarnia, Ont 

Ohio Oil Company, Kobinson, Ilinoia 

Petrocarbon Chemicals, Inc., Irving 
lexas 


Under conatruction 

Sun Oi Company, Marcus Hook, Pa 

Crown Central Petroleum Corpora 
tion, Pasadena, Texas 

Ashiand Oil and Refining Company, 
Catlettaburg, Ky 

Common wealth Oil Kefining Company, 
Puerto Hico 

Weatern States Hefining Company, 
North Salt Lake City, Utah 


| 


| 
| 














Houdriforming catalytic reforming process answers 
the increasing demand for higher octane motor fuels. 
Also, this process gives exceptionally high yields 
of benzene, toluene, and xylenes as well as high octane 
gasolines and aviation base stocks. Houdriforming 
is a continuous process, completely flexible 

There are now four Houdriformers on stream, 
five more are under construction. Among the many 
features of Houdriforming are longer catalyst life 
and the restoration of catalyst activity 


by regeneration in place. 


Write on your letterhead for a new brechure describing 
the Houdriforming process. 
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CHIKSAN takes g 
Compressors Pube 


Keeps Gas Flowing” 
Absorbs 


n 
chen 


ee 


CHIKSAN COMPANY 


? 


1954 


PETE 
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N2 only do the stamina and flexibility 
of Chiksan Joints take expansion in their 
stride, they absorb pulsation and vibration. 


When the Plymouth Oil Company wanted a 
better way to handle the expansion and con- 
traction of its 2500-3500 Ib. natural gas 
re-pressuring line in its compressor station 
in Sinton, Texas, back in 1946, it tried 
Chiksan 2-inch high pressure ball bearing 
swivel joints. So successful were Chiksan 
Joints in this application, they were adopted 
for 3 and 4-inch lines for the same purpose. 
In addition, by placing regulators, gauges 
and other recording equipment on a bridge 


CHIKSAN Boll Bearing Swivel 
Joints ore THE NEW TOOL 

of Modern Industry — with 
full 360° rotation in 1, 

2, and 3 plones. Over 1,000 
different types, styles 

ond sizes hove been developed 
for pressures ond services 

from 28” vecuum to 15,000 psi 
and for temperature ranges 
from minus 75° to a plus 500° F. 
with packing moterials for 
each specific type of service. 


The Flow of 


AES Deh 
eles on 


Chicago 28, lilinols . 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 


e BREA, CALIFORNIA 7 
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using Chiksan Joints, accurate readings of 
the instruments could be obtained. 

Since 1946, not one of these Chiksan Joints 
has been replaced or even repacked, and they 
are giving the same economical, dependable 
service they did when first installed. 

In Texas or California ~all over America 
and all around the world — wherever pro- 
duction, processing or distribution depends 
on the flow of liquid or gas or on the depend- 
ability of hydraulic systems, there you will 
find Chiksan Ball Bearing Swivel Joints on 
the job — adding muscle and flexibility — cut- 
ting down on shut-downs and maintenance. 


Whatever your business, if gas or liquid plays 
a part, Chiksan’s Research and Development 
Division can help you add efficiency, safety 
and economy to your operation. 


Representatives in Principal Cities 
Write for Catalog 53-C, Dept. 11-PR 


Sal] Fearing 


Cony Ts 
Ww] eC] Jalnts 
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Newark 2, New Jersey 


How to get the one tube steel that’s 
best for your job: Ash the experts! 





OU can probably find several high 
temperature tube steels that will 
solve your heat, pressure, corrosion and 
oxidation problems. But only one steel 
will give you maximum tube life per dollar. 
To get the one high temperature tube 
steel that’s best for your job, ask the 
metallurgists of the Timken Company. 
They are the experts! 

With more than 20 years of steel re- 
search and experience, Timken Company 
metallurgists are recognized authorities 
on high temperature steels. They'll put 
this experience at your disposal. Help 
you select from 24 different analyses the 
one tube steel that will give you the best 
life/cost ratio. And regardless of which 
analysis you select, you'll be assured of 
uniform quality. The Timken Company 
rigidly controls quality from melt shop 
through final inspection. 

Let the Timken Company help you with 
your tube problems. Ask the experts! The 
Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


This month's report is on: 


SICROMO 2 


Has ow : 

'Standin 
as better pr, terse and structural Stabilir 

Steel. Reco © and ©OFrosion resist “ np mathe 
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Chlorination apparatus purifies extracted non-metallic residues to 
determine steel cleanliness Research like this he lps assuve the 
limhen Company's leadership in high temperature steels 


YEARS AHEAD —THROUGH EXPERILNCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


lO For more data on advertised products, use Readers’ Service Cards, last page PerroceumM REEINER | 33 \ 1] 





Vertical $B ere 
Versatility BRST Treat sre 


IN PUMPING LIQUIDS FROM 
SHORT SETTINGS 


Single and Multi-Stage 
Units Available 
Engineered to the 
Individual Application 


Advantages and Features 
of the Peerless Vertical 
industrial Service Pump 


—> SAVES ON PIPING—Eliminates suc- 
tion piping. 

—> ALWAYS PRIMED—Once installed, 
always primed. 

—> SPACE SAVING—Requires mini- 
mum floor space 

—> ALL TYPES OF DRIVES—Leading 
makes of electric hollowshaft and solid shaft 
motors; right angle gear drives; vertical and 
horizontal steam turbines 

—> IMPROVED SUCTION—New bell 
mouth suction manifold immeasurably 
improves water entrance conditions 

—> HIGHEST EFFICIENCIES — Peerless 
advanced vertical turbine design records 
highest in pump efficiencies 

—> FLEXIBILITY— Easiest to adapt to 
future system needs 

—> COMPLETE LINE—Peerless makes 
available broadest range of vertical turbine 
pump capacities, head conditions and horse 
powers offered by any manufacturer. Capaci 
ties: 30 gpm to 40,000 gpm. Heads: up to 
1000 feet. Electric drive up to 2500 hp 


NEW SBULLETIN—FREE! JUST FILL GUT COUPON AND MAIL TODAY 


New 16-page bulletin is profusely illus- PEERLESS PUMP DIVISION 
trated, describing completely all 3 Peerless Food Machinery and Chemical Corporation 


types Contains new engineering data on 301 West Avenue 26 


sump designs, etc. Write today for your copy VERTICAL Los Angeles 31, California 
Soules bowl 
» PERS j ‘ Please send copy of Industrial Service Pump Bulletin No. B-100. 


Peerless 


Food Machinery and Chemical Corporation NAME 
Address inquiries to Factories at 

Los Angeles 31, Calif.; Indianapolis 8, Ind 
Offices: New York, Indianapolis, 
Chicago, St. Lovis, Atlanta, Dallas, -~ “ STREET 
Plainview and Lubbock, Texas; Fresno, 
Los Angeles, Phoenix, Albuquerque 
Distributors in Principal Cities 

Consult your Telephone Directory 


COMPANY 


city 
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New, compact 


Speedomax Instruments can modernize 
process control in hundreds of plants! 








Here is a corte new line of 

Speedomax electronic recorders 

and controllers. They're fit ; 
companions to the world-famous 
Speedomax Type G. They are called Type H. 


These new instruments can help the operation of a New features include a “‘fill-in-place’’ pen; a new, 
tremendous variety of industrial processes including ingenious on-off control switch; more plug-in compo- 
many which are perhaps now under-instrumented. And nents. External leads go to a terminal board on outside 
L&N's new production techniques bring Speedomax H back of case, for easy installation and maintenance. 
equipments within reach of processes which couldn't One of the round-chart instrument’s special features 
formerly justify high-quality electronic potentiometers is its long scale; this is used both in setting the control 
Especially significant to operators who now employ point and for reading temperature. All instruments 
filled-system and deflection instruments are the benefits have especially easy, accurate meens for moving the 
of electronic potentiometer performance. For instance, conirol point setter. 
you can install Speedomax wherever you wish, without You can choose any type of control action On-off; 
a thought for the distance to its sensing element. And Proportional Action; Proportional with rate and reset 
Speedomax won't “drift” in accuracy as it ages it actions. Any L&N office can supply details and applica- 
stays on the job and holds the process on spec. If you tion engineering assistance; or write us at 4923 Stenton 
damage either the Sensing element or lead, vou simply Ave.. Philadelphia 14. Pa 
repair or replace on the job. Speedomax never goes 
back to the factory for re-calibration, so you do not bt 
need spares thus you save both inventory and storage Hit 
space tS 
Anyone familiar with L&N construction will see it LEEDS NORTHRUP 
again in Type H. The same husky components, anti _ . I ‘ 
friction bearings, rigid assembly and ultra-accessability 


ur © furnaces 
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HOW INTALOX*® SADDLES CAN REDUCE 
TOWER HEIGHT AS MUCH AS 30% 


1.00 - _ 10.0 


If your choice of a tower filling is based on 
' 0.80 aioe 8.0 


what packing will, for an equivalent through 


put, be most economical in both initial 50 


°o 
w 
°o 


tower investment and operating costs — take 
a look at these charts and their accompany- 


°o 
w 
°o 


ing table. 

This is another typical demonstration of the 
striking savings that can be made through 
the use of Intalox saddles. It is based on 
observed capacity data in a pilot plant 
operation where CO, is removed from an 


- inches of H,0/ft 


Drop — inches of H,0 indicative 


[Pumping Cost For Gas 


inert atmosphere using a dilute aqueous 
caustic solution. 

It will pay you to analyze tower construction 
and operating costs in the light of greatly 
reduced tower height and weight. You'll 
quickly see why cost-conscious engineers are 
more and more frequently designing towers 
to use to the full pronounced advantages of 


Intalox saddles. 


30 


RASCHIG RINGS 

BERL SADDLES 

INTALOX SADDLES 
a ane 








Chart No. 1 (Above) 


Pressure drop data comparison. Data shown both in 
inches of H.O per foot, and total pressure drop in 
inches of H.O. 


Chart No. 2 (Left) 


Showing comparison of packed height required for 


on 


removal of CO, from an inert atmosphere using dilute 
oo caustic liquor as the scrubbing liquid. 
2000 5000 10000 20000 
Gas Rate to Tower - cu. ft. /hr. 
COMPARATIVE STUDY BASED ON DATA SHOWN ABOVE 


ow 


-_- 
@ 
e 
-_ 
| 
- 
£ 
2 
® 
x= 
© 
x 7 
8 
a 
0 
® 
= 
5 
oc 
® 
a 





Tower Required Packing Weight of Steel Weight Total Columa . 
Crossection, Packed Height* Weight Shell— ‘* Packing & Shell Hold-up peenenee Drop 
Sq. Ft Fe Lbs Thick Lbs Cu. Fe aches of HO 





’ Raschig Rings 1.0 12.0 180 672 1152 
” Berl Saddles 1.0 10.5 473 588 1061 
’ Intalox Saddles 1.0 8.6 293 482 775 


























* To remove 90% of the CO. from the gas; initial gas Composition being the same in all cases. 
** For a gas flow of §,000 cu. ft. br. and essentially atmospheric operation 


~ UNITED STATES STONEWARE CO. 


Process Equipment Division AKRON 9, OHIO 
“se NEW YORK CHICAGO HOUSTON 
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OIL CORPORATION 
at Watson, California 


Another big stride in waste heat reclama- 
tion was made at Richfield’s Watson re- 
finery when their new B&W carton mSnexide 


Boiler recently went on stream. 


Utilizing the combustible carbon monox- 
ide, as well as sensible heat, from the 
catalyst regenerator, the CO Boiler puts 
to work what previously was expelled 
to the atmosphere as waste. From now 
on this once costly disposal will be har- 
nessed and burned — an efficiency that is 
best reckoned in dollars. 


In addition, the boiler is an independent 
source of steam power for the entire fluid 
unit and its auxiliaries — operating even 
when the cracking unit is shut down. 


Its maximum continuous capacity is 340,- 
000 Ib. of steam per hr at a pressure of 


For more data on advertised products, use Readers’ Service Cards, last page 


700 psi and a temperature of 750 F., burn- 
ing either oil or fuel gas as primary fuels. 


Besides representing a significant eco- 
nomic advance, the CO Boiler is an out- 
standing example of complete coopera- 
tion among companies with the common 
goal of lowering operating costs and 
raising an already extraordinary efficiency 
still higher. C. F. Braun Company, the 
contractors, Richfield Oil Corp, and 
B&W —all are major contributors to 
what is rapidly proving to be a saving 
advance in the petroleum industry. Let us 
discuss with you and with your consult- 
ing engineers the working advantages of 
the B&W CO Boiler and give you addi- 
tional details. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 
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‘You see Powell Valves everywhere! And with .. . 


good reason! They're famous for dependability. Economical, too. 


What's more, Powell has a complete line.” 


Famous for dependability , , 
SINCE 1846 ; 
Wherever flow requires dependable control, there's the ’ 


place for Powell Valves. Powell probably makes more 
kinds of valves and has solved more valve problems 


than any other organization in the world cp ap tex 
Available through distributors in principal cities 

Made 's” to 30° and for 125 pounds to 2500 pounds < 

W.S.P. Bronze, iron, steel and corrosion-resistant metals 

and alloys. On problems, write direct to The Wm. Powell 

Company, Cincinnati 22 Ohio 


l 
Powell Valves ‘2’ 
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CONTROLS FOR THE LIFE LINES OF INDUSTRY 








For more data on advertised products, use Readers’ Service Cards, last page 





cat CRACKING 


FLUID 
grades of Te 


CATALYST 


for better fluidizing, circulating 
and attrition characteristics 


in any fluid cracking unit 


The importance of particle size distribution 
in catalyst efficiency is reflected in the names 
and performance of Cyanamid’s three new 
grades of AEROCAT. 


Following extensive research into existing 
fluid cracking unit needs, these grades were 
developed to cover the entire range of re- 
quirements. Now you can readily select the 
grade best suited to your unit operation and 
secure a higher degree of catalyst utilization 
through proper fluidization, circulation and 
reduced attrition. These grades represent a 
wide range, identified for your convenience 
by their Particle Distribution Index. 


This is another advance in catalyst develop- 
ment that makes AEROCAT your most eco- 
nomical means to 

e@ high octane yields 

e high throughput 

e low CO,/CO ratio in flue gas 

@ high isobutane yield 

e excellent heat, steam and 

sulfur stability 


— all good reasons why 8 out of 10 users of 
synthetic catalyst specify AEROCAT Fluid 
Cracking Catalyst. 


For details, write for a new technical data 
sheet “AEROCAT—Particle Size Distribution,” 
or discuss your needs with our Technical 
Representative. 





DESIGNED TO MEET ALL FLUID UNIT NEEDS 


— for fluid units with low linear 
gas velocities, adequate dust 
disengaging space, excellent 
cyclone and Cottrell efficiency, 
low bed density needs. 


— for fluid units with moderate 
to high linear gas velocities, 
adequate catalyst recovery 


equipment. 


— for fluid units with high linear 
gas velocities, moderate disen- 


gaging space, limited recovery 
equipment. 


Fluid 
Cracking 





— 





fyerocat Catalyst 


AMERICAN Ganamid LOMPANY 


REFINERY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 








in Canada: North American Cyanomid Limited, Toronto and Montreal 
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» Now you can have either of 
two types of Dempster-Dumpsters in the 
fastest, most efficient and lowest cost 
method of bulk materials handling ever 
devised. 

IN THIS MODERN, low cost SyS- 
tem, one truck-mounted Dempster-Dumpster picks 
up, hauls and empties, or sets down intact, one 
loaded detachable Dempster-Dumpster Container 


after another, regardless of design or size, handling 
bulk materials of practically every description 


For more data on advertised products, use Readers’ Service Cords 


last page 


The new Dempster-Dumpster Type 
DTLF offers several desirable features along with 
all the economies provided by the Type LFW. These 
features include: (1) Improved load distribution 
with container carried in more forward position 
between wheel centers. (2) Extreme high dumping 
in cases where it is desired. (3) Vertical pick up 
of loaded container. (4) Container, loaded or 
empty, is always in horizontal plane in carrying 
position. Automatic locking device for positive 
rigidness of container while in carrying position is, 
of course, provided. 


One truck-mounted Dempster-Dumpster, op- 
erated by only one man, the driver, serves scores of 
containers of various capacities up to three times 
greater than the average dump truck. You eliminate 
trucks standing idle . eliminate re-handling of 
materials eliminate loading crews. You in- 
crease efficiency, sanitation and good plant-keeping. 


Containers range from 2 to 21 cu. yds. capac- 
ity for use with recommended type Dempster- 
Dumpsters. Each container is designed to suit the 
materials to be handled—be they trash, rubbish, 
liquids, dust, bulky, light or heavy. Many leading 
plants, in almost every type of industry, have found 
it indispensable after installation. Its proved savings 
alone justifies an investigation of its potential value 
in your plant now. Write to us today for complete 
information. Manufactured and sold exclusively 
by Dempster Brothers, Inc. 


The photo at left illustrates the amazing ability of 
the Type DTLF Dempster-Dumpster for high dump- 
ing. The three photos below show the Pick Up, 
Haul and Dumping action, hydraulically controlled 
from cab 


@®DEMPSTER 


Vol. 33, No. 11 
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Photo above shows the new Dempster- 
Dumpster Type DTLF dumping 8 cu. yds. 
of rubbish. At right you see the Type 
LFW with load in carrying position. 
Dempster-Dumpsters are available in 
capacities capable of handling up to 
38,000 pound payloads. 


One Truck-Mounted 
Dempster-Dumpster Handles § 


of Containers All Designs 


B we Oo T iH £ R S 1114 Shea Building, Knoxville 17, Tennessee 
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uses ELECTRUNITE 
Heat Exchanger Tubes 


These advantages can add up to this: 


In fact, ELECTRUNITE Tubes have been in Gulf heat 
exchangers for the past twenty years, helping to 
keep refinery processes on-stream. 

This kind of dependability begins with the steel 
used in Republic ELECTRUNITE Tubes. Made in 
Republic's own mills, its quality is controlled from 
ore to finished tubing. 

Ductility is controlled for uniformity. Corrosion 
resistance is uniform all around the tube, from 
end to end. And full normalizing in controlled 
atmospheres assures clean, scale-free surfaces. 


1. Longer time between re-tubings 


2. More hours of production with less down time 


3. Lower cost per year 


These facts have been proved not only by Gulf, 
but by the millions of feet of ELECTRUNITE Heat 
Exchanger Tubes used in thousands of heat 
exchangers in scores of industries. You can find 
more facts in Booklet CEC-54. Write for it. 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
220 E. 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES 


CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, N.Y. 


ELECTRUNITE 
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BETZ ° 4 Great Name 
In Water Conditioning 


The Betz Sales Engineer, a Very Important Chances are, a Betz Sales Engineer can be 
Person? the most important visitor you may receive 


We think so. today. Let him tell you how Betz completely- 


integrated water conditioning service can help 


With his experience and full knowledge ot Lente be 
you with your problem that’s “different”. 


water conditioning, and with the facilities of the oe" 
You'll be glad you did. 


entire Betz Organization to assist him, he is ready 
W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa. In Canada: BETZ 
Laboratories Limited, Montreal | 


to step in and recommend ways and means to 
achieve more efficient, economical plant opera- 


tion through proper water conditioning. 


It's his job to work shoulder to shoulder 


with you and your operating level personnel 





. assist in setting up correct systems ofl 





control ... keep you fully abreast of the latest 

















developments in Betz water conditioning tech- 





nique...and a host of other services, from 
“trouble-shooting’’ to being a real part of 
your team CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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This | , — 


Photomicrograph Tells the Story of 
‘ J | 


4 


WOLVERINE QUALITUBE 


The name—Qualitube—is an exact description of Wolverine’s 
electric-welded steel tube for condensers, heat exchangers and 


boilers. This photomicrograph proves the point. 


Shown is a cross section of the wall of Wolverine Qualitube. 
Careful examination shows the uniform grain structure of the 
steel—right through the weld area! Main requirements of tubing 
of this type are soundness of welds and resistance to corrosion. 
(Naturally, the weld flash is cut from the I.D. of the finished 
tube. The resulting smooth surface is better able to stand up 


under the attack of corrosive elements.) 


Wolverine produces Qualitube to exacting specifications, each 
one dependent upon its application. For example, condenser 
tubing is manufactured to ASTM Specification A-214. Boiler tubing 
is made to ASTM Specification A-178 or to ASTM Specification 
A-226 (for high pressure service). 





Constant inspections throughout the entire fabricating operations 
assure that Wolverine Qualitube will meet your specifications. 
That quality control—plus skilled workmen and top equipment — 


is Tubemanship—the real difference in tubing. 
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Prime 
Surface 
Tubing 
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When picking a condenser tube, 
your best bet is to select tubing that is exactly right 
for its job. Wolverine helps you in this respect by 
producing several different kinds of tube. Prime 
surface tube, for example, is available not only in 
steel, but in copper, copper-base alloys, and alumi- 
num. It is available too in a wide range of sizes. 


7 WOLVERINE TUBE 











U-BEND PALLETS 





A big time-saver is Wolverine's intriguing idea of 
packaging U-bend condenser tubes on an expend- 
able, box-type pallet. Wolverine uses your prints 
to arrange the U-bends—either plain or finned — 
in their exact order of installation. All you have to 
do is to feed them directly from pallet to condenser. 
You save time, storage space, inventories. It's just 
Tubemanship at work for you. 


& WOLVERINE TUBE 











Wolverine’s new book on condenser and heat ex- 
changer tubes will be a valuable addition to your 
library. Better write for a copy—today! WOLVERINE 
TUBE, Division of Calumet & Hecla, Inc., 1437 Central 
Avenue, Detroit 9, Michigan. 


PLANTS 


FxXPORT OF PARTMENT 


r, 1954 KE INER 


N DETROIT, MICHIGAN, AND DECATUR 








WOLVERINE TRUFIN* 





TW 


WOLVERINE TRUFIN TYPE S T condenser tubing 
lets you get more work—more efficiency —in the 
same amount of space as prime surface tubing. 
Trufin's integral fins resist the shock of vibration 
and temperature changes. You can substitute Trufin 
directly for prime surface tubing—roll it or braze 
it into headers by conventional means. Trufin is 
available in the same metals as plain tube with the 
addition of bi-metal 


w WOLVERINE TUBE 





fs 


» @ 


<: 


Tubemanshi j or 
WA 


\ 


A\I/ Jibs 


t- a 


You'll find that Tubemanship is built in—along with 
complete quality control—to all Wolverine tubular 
products. You can get engineering and other techni- 
cal help— quick answers to corrosion, alloys, heat 
transfer and other problems—from Wolverine’s 
Field Engineering Service. That's the type of service 
that saves valuable time and money. 


@ worvenine rene 











Wolverine Trufin available in Canada through 
the Unifin Tube Co , London, Ontario 


) 

WOLVERINE TUBE 
| 4 4 4 4 
| DIVISION OF CALUMET @ HECLA, INC 


; 
i / 


ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


Prey. NEW YORK 16 WY 
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EXPLOSION PROOF __ 
ZE— 
IN THE PRESENCE OF... 


Ethyl ether 
Totally enclosed explosion-proof Century | vapors 


motors insure complete confidence with 


inany features Gasoline 


A few are: 
Petroleum 


@ Vital parts protected — Sealed in \ 
Naphtha 


@ Reverse rotation without changing fan 


Uniform ventilation Alcohols 


@ Unusually free from vibration 











, ; Acetone 
Lubricated for years — but CAN 


serviced on the spot. 
Lacquer solvent 


vapors 


Natural gas 


Class I, Groups ( and D 
I \plo ion Proof Motors 


Underwriters Atproved 
Three phase: 1 to 100 BLP 
Single phase: 1 to 20 HLP 


sy, | 


STEEL CORPORATION 


SUPPLY DIVISION —=—TULSA )K LAHOMA 


heres yo 


warehouse!” 


Serving The United States and Canada 
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pipe hangers and supports for every piping 
requirement, from simple water piping to high 
pressure, high temperature steam lines. 

No other company, anywhere, makes as 
complete a line of pipe hangers. 


right 


If some detail of piping arrangement should 
make it necessary to deviate from hangers 

of standard design, it is important to remember 
that Grinnell will design and manufacture 
hangers to meet your special requirements, 


This is a service Grinnell freely offers. 


Through Grinnell’s efficient coast-to-coast system 
of strategically located warehouses and jobbers, 
you can purchase Grinnell Hangers “out of 
stock”, anywhere. No other manufacturer of 
pipe hangers offers a distribution set-up as 
thorough or complete. 


Grinnell is ready to cooperate on all your 

pipe hanging assignments. For example, Grinnell 
will assist in the preparation of pipe suspension 
specifications. In addition, Grinnell, alone, 

of all manufacturers offers experienced field 
engineering service — maintains a staff of 
engineers who are ready to assist “on the job” 
with any problems in the erection of 

pipe hangers and supports. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size, 
Lock nuts prevent axial movement. 


Impeller construction provides unobstructed 
passage of air or gas. Impellers are fur- 
nished in riveted or welded types, as de- Sealing during operation is pro- 
termined by impeller dimension. Note vided by oil pressure seals. A 
that in riveted impeller wheels, rivets are carbon ring seal prevents leak- 
integral with, and milled from, blade stock. age when blower is not running. 


! 
load bearings are externally located for 
easy maintenance. They are split on the 
horizontal centerline for easy rotor re- “4 
moval, They consist of a cast-iron shell Casing is heavy cast iron, alloy, 
with removable, babbit-lined steel inserts or forged steel. 


Why these blowers can run 


for years 


The key to “round the clock” performance in fluid 
catalytic cracking plants is quality, as illustrated 


~ > 


in the features above. 
For highly dependable, low maintenance air and This Allis-Chalmers four-stage centrifugal blower 
gas handling equipment, as well as motors and con- supplies 24,000 cfm to the catalytic cracking 
trol, call your nearby Allis-Chalmers office, or write tower of an eastern refinery on a 24-hour-a- 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4465 day basis, month in and month out. 


ALLIS-CHALMERS <> 


, / ’ . , ’ P 
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How Polymer operated day and night 
for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—200,000,000 pounds 
during one year alone—reach, in one form or 
another, the four corners of the world 


Kemp Plays an important Role 

The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job 





Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 
Kemp superiority is no accident. It is based Ges generater building from 
on years of experience on quality of design 
which inert gas is piped over 
to meet specific problems. Every Kemp design on ecies geste = . 
features the Kemp Industrial Carburetor for pany 
erty at Polymer's Sarnia, 


complete combustion without tinkering or 
waste for simplified installation and Ontario, operation. 


maintenance. Every Kemp design inciudes 
the latest fire checks and safety cevices. If you 
have a blanketing or purging problem, con- 
tact Kemp engineers. They will be glad to 
study your situation and recommend the 
installation best suited to your needs. No 


obligation, of course 


For more complete facts and technical infor- 
mation, write for Bulletin |-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


CARBURETORS + BURNERS ~- FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE ORVERS 


MP | INERT GAS GENERATORS 


SINGEING EQUIPMENT 


For more data on advertised products, use Readers’ Service Cards, last page. PI rROLEUM REFIN ER I “al 33, No 11 








lt takes SIX Bojts - 


o give full 
bearing protection 
for greater motor 
performance 


HE TWO EXTRA BOLTS in the end 

housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 





At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 

Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS ” 
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From nine strategically located cities GRAVER SUPPLY COM- 
PANY sells Graver-fabricated lease tanks, walkways, oil and 
gas separators, heaters, and other well-head equipment. 























The Graver Sphericone Hot Process Softener, with or without hot 
zeolite after treatment, produces a safe boiler feedwater. GRAVER 
WATER CONDITIONING COMPANY also supplies standard hot 
process units and hot zeolite systems which can be added to 
existing hot process units. 
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GRAVER CONSTRUCTION COMPANY designs, engineers, builds GRAVER'S unequaled fabricating skill in steel 
and maintains pipeline stations, refineries and other petroleum and alloys is seen in the many towers and intri- 
installations. Guaranteed customer satisfaction is a part of every cate process vessels constructed for the coun- 
Graver job. try's leading petroleum companies. 


The GRAVER EXPANSION ROOF TANK represents the ultimate GRAVER vertical, horizontal and underground tanks are avail- 
in modern conservation equipment. It is but one of Graver's many able in capacities from 550 to 30,000 gallons. They supply the 
“tailor-made” designs that helps conserve petroleum products. market needs of the industry coast to coast. 


GRAVER TANK & MEG.CO. NC. 


East Chicago, Indiana 


CHICAGO « NEW YORK « PHILADELPHIA * EDGE MOOR, DEL. « ATLANTA « CATASAUQUA, 
PA. « PITTSBURGH « CLEVELAND « DETROIT « TULSA « SAND SPRINGS, OKLA. e HOUSTON 
@ ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES « FONTANA, CAL. « SAN FRANCISCO 
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342 Medison Ave 


“0001 voUr VALUABLE TANKAGE 


weatherproof Breather Valves 





with 














HE SHAND & JURS poppet type breather 
valve is designed to deliver the maximum 
in performance under all weather condi 
tions. It provides exceedingly high flow 
capacities within the range of normal pres- 
sure settings and over-pressure allowances, 
yet minimizes vapor leakage under the most 


rugged operating conditions. 


Designated by S&J as Fig. $T-6949, this 


breather valve incorporates the following 


seed wil 


BERKELEY 10, 
NEW YORK 


Ga. 


iw USased Ee | 
fet ile Velo) 
10409 S$. Western Ave 


LOS ANGELES 
714 W. Olympic Bivd. 


HOUSTON TULSA 
M&M Bidg Thompson Bidg 
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design features that assure top notch per- 

formance: 

® Valve pallets automatically drain con- 
densation away from their seats. 

® Molded thermosetting phenolic pallets 
and seats with stainless steel pallet 
guides, offer maximum resistance to cor- 
rosion. 
Completely screened valve openings 
keep windblown particles, insects, rain, 
sleet and snow from hindering efficient 


pallet operation. 


/ 
Quickly removable pressure and vacuum 
hoods for fast, easy inspection. 


REPRESENTATIVES: 

SEATTLE: Nebor Supply Compony, 3000 Western Avenve 

MONTREAL: Lytle Engineering Specialties, Ltd., 360 Notre Dome S$, 

TORONTO: Lytle Engineering Speciaities, Lid, 85 Richmond St, W 

VANCOUVER: FP. D. Mclaren & Son, ltd, 3277 Main Street 

CARACAS: Sinclair Spence, C.A., Edificio Galipen 

ENGLAND: Whessoe, Ltd, Soles: 25 Victoria St., London, SW. ! 
Whessoe, ltd Works: Darlington. County Durhom 


RIEEINER 








new bulletin 
flow control pumps 


in process 
instrumentation 








milton OY i New 24 page Bulletin describes and 


illustrates the application of Flow 
Control Pumps to chemical feed and 


CHEMICAL FEED SYSTEMS 


complete instrumentation systems 


e Describes various types of con 
trolled volume pumps — how they 


work, what they do 


e Contains 25 flow diagrams of typi 
cal systems including applications 
; 


in the paper, petroleum, chemical! 


water treating and other industri 


Ce tiaiticic Moslalicoalilamerie mellem ane 
Control Pumps their operation 


and selection 


This Milton Roy HANDBOOK will 
be a valuable addition to your indu 
trial library. Write for your copy 


today! 


Engineering re 
United States 


Asia, South / 
/ 








COM PANY 


Menufaiing Eanginttrs 1315 £. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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Unique performance 
of new Rockwood Union *603 


aMaZes 





No gallin g in “makin g up’! 


“There's no other Union like it!” users tell us, 
And they're quite right. 


No other Union has the hardness-differential that 
makes Rockwood's remarkable new Union #603 unique. 
The male seat of this new Union is specially treated to 
vive it a greater degree of bardness than the female seat. 
Result: no galling in “making up” — longer service. 


Users find that this hardness-differential, coupled 
with the many other Rockwood features, brings hem 
Union performance unheard of before. They also praise 
these additional Rockwood advantages — 


VV exclusive cold forging process that results in higher 
resistance to tough working conditions 


absolutely interchangeable parts 


plug type ball-to-cone design that eliminates sharp 
corners or edges, does away with scratching when 
making up in tight places 


; 


V_ exclusive “Rockwoodizing” that protects entire 


Union, including threads, against corrosion 
Both seats of the new Union #603 are made of corro- 
sion-resistant AISI molychrome steel, forged in place and 


34 For more dota on advertised products, use Readers’ Service Cards, last page 


bonded-locked under 100,000 and 400,000 pound 
pressure. 


If you have not already started using this remarkable 
new Union, plan now to do so. For complete facts, mail 
coupon today. 


ROCKWOOD SPRINKLER COMPANY 
WORCESTER 5, MASSACHUSETTS 


! ROCKWOOD SPRINKLER COMPANY 
| 649 Harlow Street 
Worcester 5, Mass. 


Please send me prices and further data on the new Rock- 
wood Union #603. I would also like the name of the 
nearest Rockwood distributor. 


Name 
Title 
Company 


City Zone State 
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Lowest Cost } 


Packaged Compressor Plant | re icirepee 
nstalled 


TEXAS PACIFIC COAL AND OIL COMPANY recently 
opened a compression-refrigeration type gasoline plant 
near Hamlin, Texas. The multiple compression 

tasks required in this process were entrusted to two 
550 h.p. Beaird-Ingersoll-Rand packaged compressor 
plants. Each unit uses three stages to raise 

raw gas from 0 to 530 psig. The fourth cylinder 
compresses propane used as a refrigerant 

in the process. Plant vapors are collected and delivered 
into the sales line by a fifth cylinder added 

to one of the compressor plants. 


PACKAGED COMPRESSORS To assure continuous operation, Texas Pacific 

FOR GASOLINE PLANT installed two packaged units rather than one large 
compressor of equal horsepower. Plant 
pressures and operations can be maintained, when 
necessary, by one unit, while the other unit is shut down 
for maintenance or repair — with the loss of only 
a portion of the plant’s total producing capacity. 
Automatic controls built into the units permit their 
unattended operation except for routine servicing. 





By installing completely packaged units, 

Texas Pacific reduced installation time and labor — 
will be able to salvage virtually the entire 
installation when the plant is 

transferred to another location 


Let us show you how a Beaird-Ingersoll-Rand packaged 


compressor plant can be designed to meet your requirementa 








packaged compressor plant, Ve 
mpressor Young radiators and a 


THE J. B. BEAIRD COMPANY, INC. i bere 7 a alt 
Shreveport Louis ana 23 a UES carmen ee = Ricceuenll 
BEAI nay PACKAGED CAST STERL reessure ANHTD@OUS AMMONIA UP-GAS SYSTEMS 
COMPRESSOR PLANTS FITTINGS euLn STORAGE EQUIPMENT 





35,000 TO 
75,000 
GALLONS 


EXTRA 


CAPACITY 








= L “La ae > 29 
——————————— 


OPT ce 











BEAIRD 


~——— 








a Strength at Lower Cost 
Jor Alloy repens Sysle | | | 
ail 





SS 
Sig 


These Advantages of Key-Kast Fittings 
Can Mean Improved Piping Performance 
for You. 


@ Greater wall thickness throughout—for in 
creased structural strength 


Extra thickness in critical areas — for greater 
allowance against erosion . 


@ Lower unit cost " ay 
LW 
@ Meet A.S.M.E. and A.S.A. Codes . 


Rigid testing and inspection to meet high stand f 


ards of quality ‘pill part of Imperial Oil Company's re- 
finery at Edmonton, Alberta, Canada, is this fluid 
assem cracking unit, with a capacity of 7,600 bar- 
rels a day. It supplies feed-stock for the growing 
petrochemical industry and for Imperial's Calgary 
alkylation plant, where high-octane aviation gaso- 
line is produced. 


This modern cat cracker is a unit of one of several 
imperial refineries served by KEY-KAST Alloy Steel 
Welding Fittings and/or Flanges. KEY-KAST Fittings 
and Flanges are available in every shape, size and 
schedule, in low and intermediate alloys and various 
stainless steels. 


com any ; WRITE FOR BULLETIN K-1 
4 





em Since 1916...manufacturers and developers & 
Sproducts for high temperatures and pressur 


DISTRICT OFFICES: NEW YORK © CLEVELAND 
CHICAGO «* TULSA « HOUSTON « LOS ANGELES 
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Only Brown flow meters © 
offer you these 
profitable “plus” values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 
systems ... a flow meter for every fluid, development and application work. You’ re 
every pressure, every operating require- sure to get specialized engineering on your 
ment. You're sure to find the most profitable flow metering problem. 
meter for your specific application. 


® Nationwide field organization. Brown 
Nearby service facilities. There’s a flow metering consultation is available 
Honeywell service center as near to you from experts in more than 90 field offices, 
as your phone. Service by factory-trained located near every major production 
specialists is prompt, competent and eco- center. You’re sure to have application 
nomical. You’re sure to get maintenance engineering on hand where and when you 
and start-up service without delay. need it. 
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Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission .. . not continuously recorded, for air or gas flow. 

all control forms. 


is , ¥ BITE “ 


NOTE: 
Tel-O-Set minia- 


ture instruments 


+ 


ao 


SO ig FEB CS 


and ElectroniK in- 


dicators, recorders 


J 


and controllers are 


D 


available for use 


> 
es ~ 


with all flow trans 


. _ mitters 
Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes 


cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. Brown flow meters 
adjustable range 





a flow meter for every fluid... 
every application (all available with electronic integration) 


i PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, Indicating, Recording, integrating, Controlling.” 


H| Honeywell 


HONEYWELL 


BROWN INSTRUMENTS 
Fiat in Coutiols 
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psco FNGINEERED 


TO SOLVE ANY 


HEAT-EXCHANGER PROBLEM 


Standard-design or tailor-made, ADSCO 
heat exchangers are engineered and manu- 
factured to fit the exacting needs of ADSCO’s 
industrial customers. Upon receiving a set 
of thermal conditions from a customer, 
ADSCO first applies its many years of experi- 
ence to the design of the exchanger. And then 
into the manufacture goes all the know-how 
which ADSCO has acquired during its 75 
years. The result is an exchanger which is not 
“almost right” but exactly right, a unit of the 
utmost efficiency... Investigate this specialized 
ADSCO service. You'll find it is low-cost, yet 


everywhere carries the ADSCO mark of 


quality which since 1877 has made ADSCO 


a leader. 


1s 

proouc 
jweened 

ENG ginct 1877 


A type of ADSCO heat exchanger widely used in industrial plants 
is the float-head, split-ring heat exchanger shown above. It is used 
for heating, cooling, or condensing, or for a combination of these. 
Shells can be of steel or a non-ferrous metal with either steel or 
non-ferrous tube sheets. Tubes of the removable tube bundle vary 
in size from ¥g" O. D. to 1%" O. D. The pitch can be square or 
rectangular, depending on the fouling conditions and cleaning re- 
quirements. ADSCO heat exchangers are manufactured in confor- 


mity with ASME code for unfired pressure vessels 


a? 


AMERICAN [)ISTRICT STEAM COMPANY, [NC. 


,ENERAL 


FF ES 


NorTH TONAWANDA. NEW YORK 


PLANT 


NORTH TONAWANDA, N 
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Johns-Manville announces the development of 
new SIL-O-CEL I6L 


Insulating Fire Brick... 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
1600F, back-up or exposed 


Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.! percent at I600F 


Thermal conductivity 

(Btu in. per sq ft per 0.92 at SOOF 
F per hr at indicated 1.07 at 1000F 
mean temperatures) 1.22 at ISOOF 











Lompoc, ( 


alifornia, where Johns-Manville mines and 


processes diatomaceous silica insulating materials 


I—has less than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight . . . has low thermal 
conductivity...high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book- 
let IN-115A, which describes Sil-O- 


Cel 16L and other J-M_ Insulating 
Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


1046 sa dot registered trade mark 





Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 161 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to ex posed service applications JM| 











Johns-Manville Firsrin INSULATION 





MATERIALS - ENGINEERING - APPLICATION 
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Bolted steel lease storage tanks in o Gulf coast oil fleld. Parkersburg 
Rig & Reel Co., manufacturers of the tanks, finds that aluminum 
paint provides best protection against the severe atmospheric 
conditions and corrosion problems of this area. 





Five reasons why Parkersburg Rig & Reel Company 
has used aluminum paint since 1925 


Since 1925, The Parkersburg Rig & Reel Co., Parkersburg, 
West Virginia, has painted its rigs, lease tanks and other 
oil field equipment with aluminum paint. They fing that 
aluminum paint (1) provides better protection against 
rust, (2) lasts longer and (3) makes a more attractive 
appearance than other paints. 

Used on storage tanks, aluminum paint (4) has a high 
reflectivity value. The oil in an aluminum-painted tank is 
cooler, reducing evaporation losses of the lighter fractions 
of crude. 

While Parkersburg equipment is spray-painted at the 
plant, it gets plenty of rough handling in transportation 
and erection. The finish is often scarred and soiled. But 
after erection it can be touched up to look as good as 
when it left the plant because (5) aluminum paint can 
be applied with a brush without leaving any “patched up” 
look. This is almost impossible with other paints. 

ALCOA does not make paint, but ALCOA Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Special formulas have been developed by 
your paint manufacturer to solve individual problems. 


Paints made to these formulas actually cost you less, last 
longer, give utmost protection against heat, cold, sun, 
rain, smoke and fumes. Write us today for FREE BOOKLET, 
Painting With Aluminum. 


ALCOA 0 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





Paint Service Bureau, Aluminum Company of America 
1793-L Alcoa Building, Pittsburgh 19, Pa 
Please send me your FREE BOOKLET, Painting with Aluminum. | plan 


fo paint 
Name 
Company 
Address 


City 





This Controller 


requires no more attention 
than a weathervane! 


“Live-Balance” Control on any fluid 
with any size valve motor. 


Lowest first cost. Lowest installed cost. 


Lowest maintenance cost. 


THE FOXBORO COMPANY, 


7411 





Unique Simplicity — exclusive design 
permits fixed, optimum proportioning 
and reset values for liquid flows. Ad- 
justable reset optional for gas or steam 
flow. 


NEPONSET AVENUE, 





Like a weathervane, the Foxboro 
M59 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
ance by any other flow controller, 
the M S9 is completely indifferent 
to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve ... at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged, completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There’s nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots . . . eliminates “con- 
ventional” maintenance. 

In operation, the M/S9 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter . . . does away with 
transmission lag . . . gives fastest 
recovery from process upsets. For 
the complete story, write today 
for Bulletin 470. 


FOXBORO, MASS., U.S.A. 


FLUID FLOW CONTROLLERS 





OXBOR 


REG. VU. S. PAT. OFF. 


CANADA AND ENGLAND 
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FACTORIES 1N THE UNITED STATES, 
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WILFLEY PUMPS 


Reduce Pumfing Costs...Increase Production 


Minimum downtime 
required for replacement 
of parts 


Continuous operation 
without attention 


Maintained High 
Efficiency 


Economical pump for 
every requirement 


Ii diy idual engineering on 
every application. 

i rite, wire o phone 

for complete detail 


Wilfley’s remarkable success-record in creating sub- 
stantial dollar savings in power and maintenance 
means low-cost production on every pumping job. 
This cost-saving efficiency is born of engineering 
“know-how” plus many years of experience in 
keeping pace with the changing requirements of 
modern industry. 


Shown here are typical Wilfley installations. Rubber lining, alloy irons, 
plastics and stainless steel are some of the materials used in Wilfley 


Sand Pumps and Acid Pumps to provide MAXUM Pumping etficrency 


ayitiey Acid Pup, 


“COMPANIONS IN ECONOMICAL OPERATION “ 


“it, Sand pue® 


reoneuM REFINER 


x” 


For more dato on advertised products, use Readers’ Service Cords, last page 





& 
AN Va 
”° 4a. — v , 
ee = \ 
~ ~ Se 
. > ~ 
a : Sm ~, 
: ~ 


“- 


Whether it comes from pedigree 
or training ... in field performance... 


THERE’S ENOUGH DIFFERENCE 


TO MAKE ALL THE DIFFERENCE 
« 


And the same is true of many a “standardized’’ product . . . perhaps particularly so of heat exchanger 
tube. Specifications for the popular alloys certainly stem from a long “pedigree” of field service. There’s 
also plenty of good “training” behind every tube application. And yet we can point to case after case 
where a well-considered change to Scovill Heat Exchanger Tube resulted in a difference in performance suf- 


ficient to make all the difference in efficient, economical operation. 


It may be the way we make tube . . . Scovill Phosphorized Admiralty, for example, is initially hot- 
extruded from Continuous-Cast billets . . . then cold drawn. [t may be our century-and-a-half of know- 
how in precision control of chemical composition and metal soundness. It may be our unrivaled Technical 
Application Services. But enough experts say there is a difference to make it worth your while investi- 


gating. We'll be glad to send you further information. 


SCOVILL MANUFACTURING COMPANY, MILL PRODUCTS DIVISION, 99 MILL STREET, WATERBURY 20, CONN. Phone Plazo 4-117] 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty *& Admiralty *& Arsenical Admiralty *& Muntz Metal *& Navel Brass w& Red Brass, 85°° *% Deoxidized Copper 
Arsenical Copper *& Copper Nickel, 10° & 20° & Cupro Nickel, 30° *& Aluminum Brass *& Aluminum Bronze, 5% * Duplex Tube 


sisc sa 


Perroteuem REFINER—! 
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PREMIUM 
DOLLAR... 


ra: returned to POLICYHOLDER 


POLICYHOLDERS 
Say 


This is one of many testimonial 
letters received from policy- $2,220.51 which represents the dividend savings on 
holders of the Texas Employers 


Insurance Association. These 


“We are in receipt of your check in the amount of 


our Workmen's Compensation premiums. 


letters tell what policyholders 
think of the Service and Savings 
received from the Association. together with premium discounts, a total return of 


“This is a very nice savings, as it represents, 








Ask the Texes Employers 36.5% of the premiums we paid to your company. 
representative nearest you to —ee 
sho of these letters, a . . 

roa: SR aR Naturally we realize this would not have been 
as proof of what Texas’ largest 
writer of Workmen's Compen- 
sation Insurance can do for you. from your claims and safety engineering depart- 





possible without the fine cooperation we received 


ments. We are happy with the long and friendly 
association we have had with you, and we are glad 
for you to use this letter as our recommendation of 


your company in your sales solicitations.” 








TEXAS EMPLOYERS 
INSURANCE ASSOCIATION 


EEA LL cc as oie 
HOMER R. MITCHELL, Chadtman of the Doard A. F. ALLEN, President 


Service Offices: ABILENE © AMARILLO @ AUSTIN @ BEAUMONT «© CORPUS CHRISTI @ DALLAS @ EL PASO 


FORT WORTH © FREEPORT © GALVESTON @ HARLINGEN « HOUSTON e« LUBBOCK e« MIDLAND 
ODESSA « PORT ARTHUR @ SAN ANGELO « SAN ANTONIO « SHERMAN « TYLER @ WACO @ WICHITA FALL HOME OFFICE ' DALLAS, TEXAS 
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THERES 
NO MAGIC 
ABOUT [T 


DON'T BE SURPRISED, the next time you're travel- completion ... and long-time satisfaction in the 
ing through Lebanon, if you see a sign at a construction of processing facilities for chemi- 


refinery which reads, “Built by Procon.’’ You may cals, petrochemicals, and petroleum products. 


run across one on a chemical plant in England. No magic . 


just sound, common sense . . .« 
You'll find them in Australia, Canada, Germany, practical engineering ability . . . field-trained 
Re » SP neamees ‘ ‘ : ; » 48 . 
Belgium, the Canary Islands, and in 18 of the 48 personnel ... and experience which encompasses 


United States. the world. 


Yes, Procon gets around. And Procon’s reputa- When you're ready to discuss your process con- 
tion gets around, too... a reputation for depend- struction plans, we’d welcome an opportunity 


ability . . . worthwhile economies . . . on-time to tell you more about Procon. 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED 
AFFILIATED | 40 ADVANCE ROAD 
COMPANIES | TORONTO 16, ONTARIO ; ef f > 
PROCON (GREAT BRITAIN) LIMITED 
112 STRAND, LONDON, W. C. 2 
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YOU CAN 






SAVE 












18,760 gpm of refinery process woter are cooled from 
120° F. to 85" F. in this Pritchard induced draft cooling tower 


A | oO T oO Fe ot the Pure Oil Company refinery, Toledo, Ohio. 


MONEY... 





. in the vital cooling processes 
of your refinery operation. 
How? Install a Pritchard Cooling 











nm rort -_ » 
lower! Each of the hundreds The 16 cells of this induced draft Pritchard tower, 
of Pritchard cooling towers built for the Ohio Oil Co., Robinson, Ill., are divided into 9 
operating throughout sections, each designed for a different cooling performance. 
the petroleum industry was Total design capacity is 48,000 gpm. 






designed, built... and 






guaranteed ...to doa specific 





job. Such accurate design, 
engineering and construction 
result in operating efficiencies 
that assure proper cooling 
with maximum savings. And 
the hundreds of satisfied 
customers enjoying these 
savings are proof that you 
can depend on Pritchard—a 
founder member of the 
Cooling Tower Institute—for 
the right answer to any 


















This Pritchard atmospheric cooling tower is cooling 






, | } process water from an initial temperature of 105° F. to a 
cooling pro lem you have. final temperature of 90° F. for the Sunray Oil Company at 


Placedo, Texas. 










Industry’s Partner for Progres 
In other cooling operations, 
you'll obtain maximum heat 
transfer... with maximum 
savings ... from Pritchard 
QUINTAIR heat exchangers. 
The induced draft arrange- 
ment allows more even 
distribution of air over the 
surface of the coils carrying 
COOLING TowERS the product to be cooled 

SPECIALIZED HEAT EXCHANGERS or condensed. 







J. F. Pritchard co. 


OF CALIFORNIA 
A DIVISION OF J. F. PRITCHARD &CO 







Dept. 351 210 West 10th St., Kansas City 5, Mo. 


] 
















GAS 4 AIR TREATING EQUIPMENT 









in Principal Cities from Coast to Coast *Registered Trade Name 





Repre entatires 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 


> 
i y\) ae petroleum refinery in the State 
> \ ‘ of Washington. It is 4°-3'/2” in 


\ 


M diameter by 32’-0” long and has 
\ Hy » a 1%6” thick shell. Each of 
its 8” thick heads is attached 
to the shell channel with 28 
# special alloy stud bolts 23/,” 
diameter by 15'/s” long having 
nuts 4'/;” across the flats. 
Into the 53/,” thick tube sheets 
190 tubes, 2'/.” 0. D., No. 5 
> gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side, 
the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 

and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


6) 5 industries. 
or A bulletin describing the wide 


range of heat transfer equipment 
built by Vogt is available 


upon request. 
O t : , 
Han » 
eee *y 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO. CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON W VA 
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Shown here ore the four Cooper-Bessemer 
compressors, rated 2000 hp at 250 rpm 
in Spencer Chemicals modern Vicksburg 
Mississippi ammonia plant. These 8 cylinder 
GMW's compress process streams such os 


natural gas, synthesis gas, and nitrogen 


N 


Ho 


ew Yo 


uston 








=> 


This close-up view of a Cooper-Bessemer GMW clearly shows the neat, simple arrangement 


of compressor cylinders 


Dallas 


- 


Washington 


Greggton 


shody 


Compress 


Saeko tlolde Ma ae. 


and Odessa 


Texas 








Seattle 


Nl nolher Example 


oy 


lhicient Power 


al Lower Cost 





Wash 








HOW SPACE-SAVING GMW’S 


Cut Costs In Spencer Chemical’s New Ammonia Plant 















Roce Cooper-Bessemer GMW’'s handle the time, piping, foundation and building costs. 
compression of natural gas in Spencer Chemical In operational cost economy, big but compact 
Company's large, new petro-chemical plant in GMW’s at Vicksburg mean long range savings in 
Vicksburg, Mississippi. Combining several unique maintenance, personnel, and overall operating ex- 


features, this plant is the first to use partial oxida- pense. 


tion of natural gas to produce ammonia. y 
Add to these features the continued smooth-run- 


eed 


Although the four Cooper-Bessemer compressors ning performance of Cooper-Bessemer compressors, 


, occupy only a relatively small space, they provide and you will realize why so many progressive com- 
an impressive total of 8,000 compressor horse- panies rely on V-angles —-GMW’'s, GMV’s and 
power. This high horsepower combined with few GMxX’s. For additional information, contact the 


units means an important reduction in installatiog office nearest you. 
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j Note the typical compactness of 






this cost-cutting group of GMW 






V-angles in the Vicksburg plant 










of Spencer Chemical. Substantial 


savings result from the high 






power-to-spuce ratio of these 






sturdy units 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 
Tulsa Shreveport St. Louis Los Angeles OF Teele Le) 


Since 1926 


DRESSER ENGINEERING COMPANY specializes in 
handling a variety of petroleum processing projects 
FROM INCEPTION TO COMPLETION. The Denton Field 
Natural Gasoline and Liquefied Petroleum Gas Plant 
near Lovington, New Mexico — of which Atlantic Refining 
Company is the operator, is but one example. In this 
instance DRESSER handled the project from evaluation 


COMPRESSOR BUILDING — The compressor 
installation uses five (5) 1100 HP engines to 
compress 20,000,000 cubic feet of gas per day 


AMINE TREATING AREA — Gas and liquid 
from the second stage of compression are 
treated in two separate amine contactors. The 
amine from these two contactors is regenerated 


in a common still 
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of processes through engineering design, purchasing and 
complete construction — ready for operation. 


2Other type DRESSER petroleum processing projects have 

been Desulfurization Plants, Compressor Stations, Solid 

‘and tiquid Dehydration Plants, Pipe Line Stations, and 
wiles say and Pressure Maintenance Plants. 


RICH OIL FURNACE AND BOILER FACIL- 
ITIES — Process heat and stripping steam are 
supplied by the rich oil furnace and the boilers. 


ABSORPTION AND DISTILLATION @ TREATING 
AND FRACTIONATING — Propane, Butane and Nat- 
ural Gasoline are removed from the gas in the absorber, 


stabilized in the rich oil deethanizer, and stripped from include six 1,000 Bbl. propane storage tanks, 
the oil in the still. This raw gasoline is treated in a four 1,500 BbI. Butane storage tanks, and two 


regenerative type caustic treating system and then frac- 5,000 BbI. gasoline storage spheroids. Total 
tionated into the desired products. storage capacity — 924,000 gallons. 


PRODUCTS STORAGE — Storage facilities 





DRESSER ENGINEERING COMPANY 


706 S. Boston P. O. Box 2518 Tulsa 1, Okla. 
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FIREPROOF AND 
EXPLOSION- 
PROOF! Leakage 
of vapor or liquid 
to atmosphere or 
leakage from out 
side into pump is 
impossible. Not 
only is plant and 
personnel protect 
ed, but loss of val 
vable pumpage is 
prevented. Type 
KC High-Pressure 
Single Stage 
Stuffingboxless 
Pump illustrated. 


HANDLE . 
AT HIGH 


NO STUFFING BOX! 
NO PACKING! 


Bingham Stuffingboxless Pumps are success- 
fully handling liquids having high vapor 
pressure, requiring high suction pressure 
and, frequently, abnormally low pumping 
temperature (—300° F). Standard models 
handle suction pressures up to 2,000 psi 
(higher pressures available). Pumping tem- 
peratures to 850° F and higher also can be 
handled. These conditions present no diffi- 
culty for Bingham Stuffingboxless Pumps, 
but they are difficult and sometimes impos- 
sible to meet with conventional pumps due 
to limitations imposed by the stuffing box. 


Because there is no stuffing box, Bingham 
Stuffingboxless Pumps eliminate all the 
disadvantages of conventional pumps op- 
erating with stuffing boxes equipped with 
packing or mechanical seals. 

Bingham Stuffingboxless Pumps are in 
service today all over the world, with dis- 
tinguished records in reliability, continuity 
of service, and low maintenance. Write to 
your nearest Bingham office for Bulletin 
107 or for additional information. 


*And other volatile liquids. 








The Bingham Type HPD 
‘Double Volute” Multi 
Stage Double Case “Hi 
Press" pump for extreme Bingham Type CAD Bingham Type CJ Binghom Type CD Double 
ly high pressure service. Double Volute”™ “Double Volute" Volute™ Double Suction 
Single-Stage Process Two-Stage Process vertically-split case pump 
Pump. Pump. for hot service. 
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LIGHT HYDROCARBONS* 
SUCTION PRESSURES 





Battery of Bingham Stuffingboxless Pumps handling light hydrocarbon at low temperature, 
under high suction pressure. Tennessee Gas Transmission Co. plant, Gabe, Kentucky. 








SALES AND SERVICE OFFICES 
BOSTON, MASS SAN FRANCISCO, CALIF. 
CHICAGO, ILL SEATTLE, WASH 
telat viaadis DENVER, COLO ST. LOUIS, MO. 


BINGHAM PUMP COMPANY HOUSTON, TEXAS ST. PAUL, MINN 
KANSAS CITY, MO TULSA, OKLA. 


General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon NEW YORK CITY, N.Y. TORONTO, ONT.. CAN 
Factories: Portland, Ore. + Vancouver, 8.C., Canada PITTSBURGH, PA VANCOUVER, 8.C., CAN. 





PUMPS FOR PETROCHEMICAL SERVICE 


Bingham Type VCP 
Vertical Pump for 
low NPSH conditions, 
featuring bottom 
dismantling. 


Bingham Type CM ‘Double A Bingham Type CKA , 

Volute” vertically split Double Volute” Single ae m3 a he apt. at oe 

seater Acai Stage Kohe-fisusher for ble Suction all roa bestiies ant tox tebes 
hot service. coke-laden pumpage. high heads P pat ot 
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BRANCHES 


HOUSTON, TEXAS 


407 Velasco 
(Serving the Gulf Coast) 


ODESSA, TEXAS 


402 West County Road 
(Serving West Texas) 


CASPER, WYOMING 
247 West First Street 
Serving the Rocky 
Mountain States and Canada) 


oréit ) 


VALVES 
® 
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Stop product loss and product contamination by using ORBIT FORGED 


STEEL LP GAS VALVES in your plants, storage and loading facilities. You 
can reduce maintenance cost too, because ORBIT FORGED STEEL VALVES 


do not require a lubricant to effect a shut off. ORBIT’S friction free 
seating means longer service and fewer repair bills. 

They are rising stem type and are so designed to require a minimum of 
turns to open or close. There is no guessing —a quick glance tells you if 
they are open or closed. There are no voids or cavities in the body of an 
ORBIT LP GAS VALVE to trap fluids. When the valve is closed it drains 


clean to either side of the line. 
The next time you replace a valve in your operations — replace it with 


an ORBIT VALVE. 
There is Only One ORBIT VALVE 


ORBIT VALVE COMPANY 


P. 0. BOX 699 TULSA, OKLAHOMA 
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PROVE IT 


TO YOURSELF? 


FREE Tuffy Sling! 
Any Test You Can Devise 
Will Prove It’s the Toughest 
& Sling You Can Buy! 
‘ee, 


‘ \ 


~® 
Ras 


The Best Way To Convince A Man of anything 
is to let him prove it to himself! That’s why we 
are willing to send you a sample 3-Ft. Tuffy 
Sling, absolutely free. There’s nothing to buy, 
no obligation of any kind! 


“Torture Test” This Sling and see for yourself 
how its patented, machine-braided wire fabric 
construction enables it to stand up under con- 
ditions that would cause ordinary rope slings 
to fail. 


Loop It, Knot It, Kink It, Jerk It! Put this Tuffy 
Sling to the most grueling tests you can think 
of! When you see how its extra flexibility lets 
it resist kinking, its ease of straightening out 
kinks without material damage, and its un- 
paralleled stamina under stresses and strains of 
all kinds—then we know you'll be convinced that 
Tuffy is the toughest in the business! 


Your Tuffy Distributor is 
Set Up For Speedy Service! 


“Fast!” That’s the word your Tuffy distributor 
is accustomed to hearing. He knows how im- 
portant it is to get you the replacement slings 
and rope you want, when you want it. He’s 
equipped to handle your hurry-up orders and 
there’s a Union Wire depot or warehouse nearby 
to back him up. For “right now” delivery, call 
your Tuffy distributor! 


union 
. Dionaties } corp. 


Specialists in High Carbon Wire, Wire Rope and Braided Wire Fabric 


RIT EN 


Tuffy. noist une 


Matches Tuffy Slings in strength and 
wearability ... stays on the job longer 
to reduce operating costs! Users con- 
sistently report Tuffy Hoist Line is 
the best they’ve ever used when it 
comes to flexibility and downright 
toughness! 


No Complicated Specifications! Ordering 
is easy, because all you need to specify 
is the length, diameter and the name 
—Tuffy Hoist Line. Get full measure 
of hoisting service you pay for with 
Tuffy Hoist Line! 


TEAR OFF AND MAIL COUPON NOW! 


Union Wire Rope Corporation 
2284 Manchester Ave., Kansas City 26, Mo. 
At no cost or obligation to me, please rush the material | have checked: 
[| ] FREE 3-Ft. Tuffy Sling! 
[] FREE Sling Handbook and Rigger’s Manual, Featuring 12 Tuffy 
Factory-Fitted Types! 
[] Name ond Address of Tuffy Distributor Nearest Me! 


FIRM NAME 


BY 


ADDRESS 
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For the \QuaLity/you need 





and the\services/you want 


—refiners specify: 


Purity That Meets the Highest Standards... purity 
that never varies—SOLVAY chemicals meet . 4 SODA ASH 
both these rigid petroleum industry specifica- 
tions—season after season ... year after year. 


Five Manufacturing Plants that are strategically Vv CAUSTIC SODA 


located, in addition to a nationwide chain of 
over 200 local distribution centers — assure 


SOLVAY customers of quick, efficient deliver- e CAUSTIC POTASH 


ies—whether they order a bag or in multiple 
carloads. Flake—Small Flake—Solid—Liquid 


Your Individual Needs are handled by SOLVAY’S 
trained and experienced local field representa- Vv CALCIUM CHLORIDE 
tives operating out of SOLVAY’S 13 branch 
offices. Whether you're a small or large refiner 
—you’re always sure of receiving the close, 
personal attention that best fits your particu- ¥ SODIUM NITRITE 
lar requirements. 
That's why— when the nation’s leading refiners 


want quality and personalized service—they 
make their first call—SOLVAY! 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


thed 


(Chemic ol 


61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 
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Wells 
MIXING EQUIPMENT 


A complete line of Mixers designed for 
handling everything from the 


THINNEST LIQUIDS to the THICKEST DOUGHS 


Struthers Wells builds a complete line of Mixing Equip- 
ment for every purpose, including liquid agitators, hydro- 
genators, kneading machines and intensive mixers. Our 
extensive machine shops, plate fabricating facilities, forg- 
ing equipment—-combined with years of experience in the 
design of Mixing Equipment make Struthers Wells one 
of the foremost suppliers of this type of equipment. 


LIQUID AGITATOR 

Equipped with patented Radial Propellers is suitable for 
hydrogenation and mixing a wide range of liquids. Any 
materials that will flow while being mixed can be handled 
under vacuum, low or high pressure with heating and 
cooling when required. 


KNEADING MACHINE 

Made in several types, Struthers Wells Kneading Ma- 
chines are used for mixing stiff pastes. Some models may 
be rotated to a full inverted position for discharging. 


INTENSIVE MIXER 

Extremely powerful, Struthers Wells Intensive Mixers are 
suitable for processing plastics, rubber, asphalt tile and 
similar materials. 





Write for literature on equipment 
for your mixing requirements 
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a 

Aerial view of Celanese Corporation 
of America’s Chemcel Vlant at Hi 
hop, Texas 


* In the acetic acid unit. most 
towers, tower internals and heat 
exchangers are Stainless Steel 





W 

Formaldehyde unit at the Chemce 
Plant, with towers and internals of 
Stainless Steel 


v 





Fractionation tower in the oxidation 
area is Stainless Steel as are its in 
ternals 


Heat exchangers, heads and pipes in oxidation area, also Stain 
leas Steel 








big jobs in this plant 


{own is the Chemcel Plant of Celanese Corporation of 

America at Bishop, Texas. Like so many other plants of 
its nature, it depends heavily on Stainless Steel to keep its 
operations continually on stream. 

The fractionation tower and its internals, located in the 
oxidation area, are made of Stainless Steel. So are the heat 
exchangers, heads and pipes in this same reaction area. 

Similar applications of Stainless Steel are located in the 
secondary oxidation or acetic acid unit and in the formalde 
hyde unit 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


In each case, Stainless Steel is doing a dual job. It is used 
to withstand the attack of the highly corrosive products be 
ing handled, and it safeguards the purity of the chemicals 
being processed. 

Along with these primary advantages of Stainless Steel 
in petrochemical processing go lower maintenance and _re- 
placement costs due to Stainless Steel’s durability and long 
life. It will pay you to put Stainless Steel’s benefits to work 
for you, and when you do be sure it is perfected service- 
tested USS Stainless Steel 


+ AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
NATIONAL TUBE DIVISION, PITTSBURGH 
* UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITED STATES STEEL EXPORT COMPANY BREW YORE 


* 


INDUSTRIAL CHEMICALS 





CHEMCEL 
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PLANT BISHOP, TEXAS 


WRITE FOR THIS BOOK 


For valuable data on corrosion re 
sistance and high temperature prop 
erties of the many grades of USS 
Stainless Steel, send for our book 
“Performance of Stainless Steels in 
Petroleum Refinery Service.” Write 
to United States Steel Corporation, 
525 William Penn Place, Pittsburgh 
30, Pennsylvania 
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USS STAINLESS STEEL 
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THE NEW 


First and only 
approved lighting for 
hydrogen areas’ 











PROVIDES Underwriters’ Laboratories approval for all hazardous areas; only units 
approved for class |, groups A & B. (acetylene, hydrogen, manufactured gas) 


PROVIDES absolute, not relative safety. Only fully explosion-proof lighting available. 


PROVIDES interior air pressure 15 psi greater than surrounding gas atmospheres and 
prevents entrance of any gas, paint vapors, dusts, etc. Air pressure is self-contained 


and lasts life of lamp. 


ELIMINATES breathing and seepage occurring in all ‘‘explosion-proof'’ and ‘‘vapor- 


proof" units. 
ELIMINATES explosions which occur by ignition of seeped-in gases, dusts, etc. 


ELIMINATES explosions during moment of damage. Air Pressure units extinguish 


automatically at 3 2 psi. 


P-101 100 watt portable; air pressure 
type; air and water integrity; silicone 
lens gasket; rated 450°F; heat resistant 
and tempered lens; removable shield, 
4000 hr. lamp; wt. 8"% Ibs; first 
static-free cable available for portable 


floodlights - 
APPROVED CLASS |, GROUPS A, B,C, D p PS-102 200 wait portable on stand 





AIR PRESSURE LIGHTING UNITS 
i 


Platforming 
Hydrofining 
Catforming 
Unifining 
Hydroforming 
Houdriforming 


Ammonia 
and other 
petrochemicals 
involving any 
hydrogen 


$L-200 150, 200, 300 watt pendant 
fixture, air pressure type; air and water 
integrity; 2500 hr. lamp; rated 450°F; 
heat resistant and tempered lens; 
corrosion and weather-proof; max. temp. 
80°C; silicone lens gasket 

APPROVED CLASS !, GROUPS A, B, C, D 
CLASS Ii, GROUPS E, F,G 





*Hydrogen classified Class |, Group B, 
(National Electric Code) 


P-101 on dolly stand for Truck, 
Automotive, Airplane Maintenance, etc. 


Write for descriptive catalog to: 
AIR PRESSURE LIGHTING DEPT. 


Safe Lighting Inc. 


91-03 Astoria Bivd. / Jackson Heights, N. Y. 









IS LIQUID 


be considered an unavoidable 
more and more engineers are 


wire mesh entrainment separ 


ing — liquid 





vessels. They require no spe 







99% and more 








, 
METEX Mist Eliminators can be used wherever the problem of liquid entrain 


ment exists. By effecting complete removal of liquids, Mist Eliminators 


contribute to mora efficie 











VACUUM PIPE STILLS 





KNOCK-OUT DRUMS 







Write TODAY 
for free catalog 
giving complete 
information and 
engineering data 
Or tell us about 
your SPECIFIC 

entrainment 


a problem 





















SEMEN, 









Liquid entrainment need no longer 
sance In processing operations, as 


ing from experience. These knitted 


, . " . » *parators a 
literally “filter out” the entrain ey 


ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened 


the gas to pass on, freed from the 
unwanted —and often contaminat- 


FRACTIONATING TOWERS 


Roselle, New Jersey 


CARRY OVER- 


Limiting Your Production? 
Affecting Product Purity? 
Cutting Into Your Profits? 


IF SO-GET THE FACTS ON METEX MIST ELIMINATORS! 


nul 


find 


METEX MIST ELIMINATORS can be easily installed in new or existing 
cial housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 


nt and economical processing in such vessels as 





© EVAPORATORS * COMPRESSORS 
© SEPARATORS 
© STEAM DRUMS 


© ABSORBERS 
© SCRUBBERS 


When a gas is generated in or passes through 
a liquid (1), it carries with it on leaving the 
surface (2) droplets of entrained liquid 
These droplets are carried upward by the 
rising gas stream (3). As the gas continually 
changes direction in passing through the pad, 
the droplets are impinged on the extensive 
wire surface. Here the droplets coalesce, 
forming large drops of liquid which break 
away (4) from the pad and fall back through 
the gas stream. The gas (5) passes on, freed 
rom liquid entrainment, 


910,4,4:0;0,0; 
EEE 





METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 
89, 00,0) 0,0,0,0,0,0,0:410.0,0.0,0,0, 
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show construction. They can be made of practicaly 
any metal, to combat corrosion. Factory cut to fit 
vessel! dimensions and contour, there is no limit to 
the size in which they can be obtained, 











CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out In Under A Week 
For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 
able? 

Calculations by one engineer showed 
that the total cost of installing a 25-ft 
diameter Mist Eliminator, including de- 
signing and erecting supports within the 
still, was approximately $15,000 — less 
than a week's catalyst loss. After con- 
siderable study the decision was made, 
and the Mist Eliminator installed during 
the next routine turnaround. 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found 


The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days. 


Have you really analyzed your entrain- 
ment costs, and checked the savings a 
Mist Eliminator could make for you? 
Perhaps you are losing valuable end 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
lem. Perhaps the entrainment created in 
one vessel is causing trouble in a subse- 
quent operation. For entrainment is an 
inevitable result of most processing and 
refining operations 


Metex Mist Eliminators perform just 
one function—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment— 
efficiently and economically — wherever 
it may occur. 


Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
better yet, send data on your particular 
entrainment problem. We'll be glad to 
have our engineers check this, and send 
you our recommendations and sugges- 
tions. §(.\cl\ 
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Don’t Buy Fire Equipment Piecemeal 








THE CORRECT SYSTEM FOR YOUR PLANT 


You'll save money and risk by calling in National Foam “fire 
engineers.” They survey your plant, analyze every process, ioca- 
tion, flammable liquid used, flash points, existing system, water 
supply, and other factors. They recommend a basic AER-O-FOAM 
System with manual or automatic control, stationary or mobile 
operation. They prescribe the proper equipment — Foam Cham- 
bers, Overhead Units, Dip-tank Systems, Nozzles, Extinguishers. 
After installation you receive a complete operating manual. 

Only National offers you one source for system design, equip- 
ment, and instant, positive, fire-tested AER-O-FOAM. Call on 


| 3 >" 
i; — National today to discuss your flammable liquid risks. 
& bye Write for new, free booklet, “Foam Fire Protection.” 
Ps ae 


Liguin 







leak 


‘Headquarters for Foam Fire Pr 
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Look at all the features of Worthington’s 
new high-speed ammonia compressor 


High operating efficiency 
and lighter weight 

make this modern unit 
the talk of the industry 


These lightweight, compact Worthington 
ammonia compressors have the same high 
operating efficiency and versatility as their 
lower speed counterparts. 

Ranging in capacities from 18 to 150 tons, 
the new units can be used as high-stage or 
booster machines. 

Get in touch with your nearest Worthington 
district office for more facts about these 
rugged compressors. Or write to Worthington 

?, Corporation, Air Conditioning and Refriger- 
IMPROVED INTERNAL MANIFOLDING—cool suction gas completely surrounds the cylinder : Division. Section A.3.56, Holyoke, Mass 
walls, providing longer valve life and increased overall efficiency. All passageways SER, SOIR ATO 7 <i a 
between suction discharge and shutoff valves are cast integrally within the crankcase, 
eliminating outboard fittings. Cross section shows water jacketing on one of the cylinders 


ELECTRIC UNLOADING—a new achievement in 
variable capacity control. You can start com- 
pressor with a normal torque motor; power 
consumption is automatically balanced against 
load. Separate unloader units allow easy 
maintenance no oil or gas pressure lines 
to worry about. 


SEE the Worthington Corpo 
ration Exhibit in New York 
City. A 
display of product develop 
ments for industry, business 
and the home. Park Avenue 
and 41st Street 


lively, informative 


CLIMATE 
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NEW SUCTION MANIFOLD, with cover plate over 
suction strainer inlet, allows easy removal of 
the suction gas strainer for cleaning, without 
disturbing any of the pipes, valves or other 
parts. The strainer is unique in that it fits en- 
tirely within the crankcase manifold, requiring 
no additional space 


——— 
ee ba 
SSSI NINE». 


ENGINEERS TO INDUSTRY. BUSINESS AND THE 


AAA ee 
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NEW FORCE-FEED LUBRICATION SYSTEM — full 
pressure, positive lubrication, regardless of 
rotation. A new rotary oil pump, driven di- 
rectly by the crankshaft, eliminates compli- 
cated and noisy gear trains. Oil is filtered 
through a strainer in the crankcase for pro- 
tection of pump and other moving parts 


A356 


HOME 
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A REFINERY ENGINEER REPORTS... 


“We needed help 
planning steam 
and electric drives...” 


‘\ 


“When the news got out, Don Dengler, Westinghouse 
Sales Engineer, called to tell me about Westinghouse 


experience with both types of drive.” 


HE SAID: 
“Westinghouse conserves your time and cuts expenses, too, by 
providing only one contact for manufacturing, applying and 


servicing both types of drive. 


“For example, can you talk with one of our local Westing- 
house C. & A. engineers today? He will help you engineer 


both steam and electric drive installations. 


“You've probably experienced installation and start-up 
problems,” Dengler continued. ‘Westinghouse field service 
engineers work with you to smooth out those kinks. Get the 


refinery On stream in time. 


“But Westinghouse field service does not stop there. 
Whenever you need maintenance or repair service, it takes 
only a phone call to your local Westinghouse office to get 


prompt, capable service.” 


“OK, Dengler,” I said. “Come on over. I want to see how 


you improve operating economy on refinery drives.” 


Next page, how Westinghouse -—) 
improves turbine efficiency . . . 





MEET DON DENGLER, AT THE DIAGRAM. HE TOLD US... 


“Here's how Westinghouse turbine design 


matches your need for top drive performance” 


Flexibility to satisfy each application is the key to both 
the low operating cost and reliability of Westinghouse 
general-purpose turbines. Here's how it is achieved. 
Variations in governor types, rotor and staging design 
are standardized for Westinghouse turbines. Inter- 
changeability of these standard components allows 
Westinghouse engineers to custom-assemble each tur- 
bine. This interchangeability, plus Westinghouse com- 
plete line of turbines, multi-stage to single-stage, brings 
greater accuracy in meeting your particular steam con- 
ditions, range of speed control, steam consumption and 





type of service. 
Low inventory investment 


Spare parts inventory for differing turbine installa- 
tions can tie up important capital. Standardization of 
Westinghouse turbine parts is an answer. Gland seals, 
bearings, valve parts and governor components have a 
Water-test periods running for hours and hours, with turbines wide degree of interc hangeability. A minimum inven- 
operating and standing still, prove the effectiveness of bearing tory then backs up many different Westinghouse tur- 


seals against water contamination of the lubricating oil : ; 
bine applications. 


Dependability from precision 
manufacturing 


Over 50 years of expanding turbine developments adds 
valuable experience and dependability to Westing- 
house design and manufacturing methods. Only those 
developments proved through years of actual service 
have been standardized. Skill and precision developed 
in manufacturing these components result in mechani- 
cal strength and construction which stand up longer 
under the toughest operating conditions. 


... Plus protection designed to “take it’ 


Watch Westinghouse turbines stand up under tough 
endurance testing and you have an answer to their 
ability to “take it’. Positive protection results from 
corrosion-resisting alloys and ball and socket joints 
used on exposed governor mechanisms. There are no 
close-sliding fits to become corroded or jammed. Gland 
rings are mounted in corrosion-resisting inner casings. 
The rotor shaft, too, is protected at the gland zones by 
a generous, metal-sprayed coating of stainless steel. 


Dust test sprays hard, abrasive particles on turbines operating 
at full speed. None of the abrasive enters the bearing housing; 
governor and overspeed-trip operate freely 


you can 6€ SURE...1¢ irs 


Westinghouse 





These standardized components for general-purpose, Type E Westinghouse to custom build each turbine for top operating 
turbines (5-1500 hp), are typical of the many parts that have a economy. Mechanical governor shown gives accurate control 
high degree of interchangeability between ratings. They allow and dual protection against overspeeding 


Here the Type E turbine rotor combines with the Westinghouse This Type E turbine with the Westinghouse hydraulic orifice 
vertical oil relay governor to give the maximum in precise gov- governor provides a wide speed range for drive applications 
erning. The exclusive oil reservoir bedplate means quicker in- such as fans and blowers. This is a direct-acting oil governor 
stallation, simplified alignment, neater appearance. with hand speed changer for 3-1 speed adjustment. 


Next page, an answer for electric drive flexibility ... > 





ALUMINUM 
ROTOR 


FINE GRAIN 
CAST IRON 
HOUSING 


FORTIFIED 
INSULATION 


STRAIGHT-THRU 
VENTILATION 


LIFE-LINE “A” MOTOR 
DRIPPROOF ENCLOSURE 


PLANNING MOTOR DRIVES: 


New Life-Line “A” protection and stamina 
offer greater application flexibility 


Improvements in the new Life-Line™ “A” motor line will answer your ques- 
tions about adequate motor protection for refinery drives. 

Compare enclosures for instance. In hazardous areas you naturally require 
the protection of the Life-Line A” totally-enclosed, fan-cooled motor. And in 
those cases where you normally use a drip-proof motor the Life-Line “A” 
offers an improved enclosure of fine-grained cast iron. The straight-through 
ventilation design assures complete drip-proof protection regardless of 
mounting position 

Improvements on the inside broaden the application flexibility of the 
drip-proof motor. Bondite stator insulation is fortified with silicone in homo- 
geneous suspension with the insulation varnish affording unusual protection 
against chemical and water vapors plus improved stability for longer life. 
Four-way sealed, pre-lubricated Life-Line “A” bearings prevent dirt or mois- 
ture entering the bearing. They eliminate, too, the cost and time of greasing 
maintenance 

Talk further with Westinghouse application engineers about your horse- 
power requirements. They'll help you select from a complete line of Life- 


Line “A” and Westinghouse synchronous motors. Add-a-part Panel for Westinghouse re- 
MP-3035 duced-voltage starters provides maxi- 
SURE Ff ITS mum flexibility for process drive control. 
yOu CAN GE cool The panel is factory drilled with plenty 
of free-board area for on-the-spot mount- 
ing of additional timing, relaying or 
other control devices as required. 


The New Life-Line "A" Motor 8-6154-A 
WHEN CAN WE START ON YOUR DRIVE PROBLEM? Life-Line Gearmotors B-5645 
Speed Reducers B-5646 
Whether you're planning steam, electric or both types of drive, call your Complete Industrial Control B-6051 
local Westinghouse sales engineer. He's ready with complete engineering peor y eee aaa 
and service facilities to give you immediate help. Ask him, too, for any Synchronous Motors and Control 8-5300 
Life-Line Motors (200-700 hp) 8-473) 
Large Induction Motors B-4739 
Gateway Center, P.O. Box 868, Pittsburgh 30, Pa. Preventive Maintenance Booklet 68-5477 
Type E Turbines B-3896 
Type M Turbines B-3442 


of the following literature or write Westinghouse Electric Corporation, 3 





ot critical 
COTTA E 
OT heat 
Con ditions 


Il find PSC offers you this very real advantage in 
ing heat and corrosion problems. Being independent of 

metal producers, we regularly fabricate the complete 
list of alloys. As a result, when ordering welded tubing from 
PSC you can choose, from the complete list, the one alloy 
which will best meet your specific heat or corrosion 
condition. In contrast, seamless tubing is only available in 
certain alloys. From PSC you can also order tubing in 
any wall thickness. In many cases process piping can be 
lighter than |.P.S. standard. In some, only a light-wall type 
of construction is practic- 
able. In any case, why 
pay for heavy wall sec- 
tions if PSC tubing of 
money-saving light 
gauges will serve as 
well? Also tubing in 
any diameter or shape. 
Let us give you de- 
tails as to how PSC 


process piping can 


Process Equipment 
CATALOG 52 


New standard reference. 


help solve your 


problems. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 


f “| , 4 , 
November, 1954——-Perroteum REFINER For more data on advertised products, use Readers’ Service Cards, last page 





sta j STAINLESS STEEL PLATES rolled to almost any size or thick- 
ness, ‘\"’ and heavier, solid or clad, or cut to your individual 

j requirements—whether rectangles, circles or special patterns. 

Large tonnage of HRAP finished plate carried in stock for 

prompt shipment. Illustration shows one of our many plate 


storage racks. 


.. with a sure 
Source of Supply 


You can be sure of economy and efficiency 
when you place your order for stainless steel 
with G. O. Carlson, Inc. Skilled 


craftsmen working with the finest equipment 


»roduce stainless steel plates to the 
i F STAINLESS STEEL HEADS press formed or spun in a wide 
I I 
: : . range of sizes and gauges to ASME and Standard specifications. 
highest chemical industry standards and A portion of the stainless steel heads storage is shown above. 


STAINLESS STEEL FORGINGS and SPECIAL PATTERNS— 
Specialized equipment provides fiexibility in the production of 
flanges, circles, rings, sketch plates and other specialties cut or 
machined from plate, or forged and rough machined. 


deliver them to you on time. 


Also STAINLESS STEEL BARS and SHEETS (No. 1 Finish) 
Write for Carlson Weekly Stock Lists. 
Call on us for complete information 
about Carlson's services in stainless steel. 


Stainless Steels Exclusively 


ARLSON, INC. 


Plates « Piate Products « Forgings « Bars « Sheets (No. 1 ees 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


For more data on advertised products, use Readers’ Service Cards, last page PetroLeEUM REFINER Vol 33, No. 11 





* Some of the 189 YARWAY Gun-Pakt expansion 
joints installed at large oil refinery in Texas. 


with 189 YARWAY GUN-PAKT EXPANSION 
JOINTS at this large Texas refinery 


THEY just work and work for years and never 
get tired. Yarway Gun-Pakt slip-type joints 
simply will not fail through fatigue. They will 
operate smoothly, as frequently as required, 
over long, full traverse up to 12” single type 
or 24” double type or short, partiai traverse, 
day in and day out—with never any danger 
of metal fatigue or failure. 


This is just one of the many big advantages 
found in Yarway Gun-Pakt expansion joints. 
Other outstanding Gun-Pakt features are: 


1. Can be serviced under full steam pressure 
day and night, thus avoiding costly and 
inconvenient shutdowns. 


2. Fixed Gun-Pakt gland serves as “built in’’ 


YAR WAY 


_ 1954—PetrroLceumM REFINER 


external guide and permits less costly and 

rigid pipe guidance than required by many 

other types of joints. 
3. Lower pressure load on end anchors because 
excessive strains are etiminated. 

Used for many years with success in well- 
known refineries, industrial plants, utilities and 
institutions. When replacing present joints or 
planning new steam lines, it will pay you to 
look into the advantages of the Yarway 
Gun-Pakt expansion joint. Write for Yarway 
Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Phila. 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


gun-pakt expansion joints 


For more data on advertised products, use Readers’ Service Cards, last page 
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West Springfield, Mass. 
Gilbert & Barker Mfg. Co Toronto, Canada 
West Springfield, Mass 
Gentlemen 


Please send me brochure on the Gilbarco Electronic Tank Gauge. 
NAME 
COMPANY 


ADDRESS 


ciTy STATE 


(ee ee we we we = oe ae — a! 


NOW YOU CAN MAINTAIN 





100% GREATER ACCURACY 


This coupon will bring you full 


information on a revolutionary 


NEW ELECTRONIC 
TANK GAUGE 


The new Gilbarco Electronic Tank Gauge, the result of 
years of laboratory research and field testing, actually 
measures electronically. No adjustments needed for vary- 
ing specific gravities or viscosities. Can be installed 
without taking tank out of service. Liquid is measured 
with a degree of accuracy never before approached by 
any other method of gauging. And equally accurate 
readings can be made at remote points. Get full informa- 





tion on this revolutionary new gauge today. 






















































































For more dota on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 


Vol. 3: 











“Bogged” but not “down” — 
sWECO crews poured foundations, 
laid pipe lines, « onduit, and built 
structures . . . fighting bad weather 
and mud all the way. To hold 
schedule, tons of rock were 

dumpe din the mire to support con- 


Mud...snow...cold 


struction equipme nt . excavations 
were pumped out day after day 
straw blankets kept new 


concrete from freezing. Meanwhile, 


can’t slow“package’ refinery job 


fabrication of process vessels 
went ahead ia. sweco’s own shops, 














Despite severe winter weather, construction by sweco of a 
“packaged” T.C.C, unit for Bay Refining Corporation, Bay 
City, Mich., has proceeded strictly on schedule. Fabrica- 
tion of all heat-exchangers, fractionators and other vessels 
Unique “derrick structure” 


Use of this permanent oil-well 


was completed in sweco’s own shops... while experienced 


sweco field crews overcame mid-winter snow, mud and 


freezing weather to finish foundations and structural units derrick type structure for the 


on time, Close coordination of shop work with field work catalytic section of “pack ‘ 

pr ot es rd t v 

makes it possible to schedule completion in 10 months from I units was originated 1 
sweco. It climinates the need for 


signing of the contract to “on-stream” date. The fine combi- heavy rigging equipment and 
nation of pre-engineering, pre-fabrication, and field erec- clchantialin cnteces cont of bolls 
tion—perfected by sweco for “package” refinery units . . . is original construction and 
typical of the imagination, ingenuity and reliability which maintenance. Shown here is a 
have characterized this company’s services to the process finished T.C.C. unit, engineered 
and constructed by sweco fer 
Vickers Petroleum ( ‘company, 
Wichita, Kansas, a nominal 
6,000 barrel “package” unit 


similar to the Bay Refinery job 


industries for more than 25 years. 

For design, engineering and construction of ¢ omplete 
“package” plants on a turn-key basis or custom fabrication 
of process equipment, it u ill pay you to ¢ onsult sweco, 


Shop-fabrication 
for field-erection 


November, 1954--Prerroceuem REFINER 


Heat-exchangers, frac- 
tionators, pressure vessels 
and other process units for 
the Bay Refinery job are 
fabricated, assembled and 
pressure-test« din sweco's 
own shops then shipped 
to meet the carefully 
coordinated field-erection 


se hedule. 


For more data on advertised products, use Readers’ Service Cords 


SWECO 


SOUTHWESTERN 
ENGINEERING 
COMPANY 


Frgineers and Constructors 
Monufacturers 

4800 Santa Fe Avenue 

Los Angeles 8, Calif. Dept. PR-114 
LOgan 8-6262 


Cable Address: swrcora 


Serving industry in the 
fields of Petroleum 
Chemicals Mining 
and Metallurgy Pood 

Rock Products 
Ceramics Paper and 
Pulp Textiles 


Laimber Rubber 


SWECO PRODUCTS 
Heat Exchangers 
Custom fabrication of 
all types of steel and 
special alloy vessels for 
the process industries 


Screen Separators. 


last page 








peer 


Compare These Features 


& Integral gauge for controlled pressure indication. 
Direct setting of control point on calibrated dial. 


Screwdriver adjustment for: 
(1) PROPORTIONAL CONTROL iF 100% 
(2) DIFFERENTIAL GAP had - 
(3) EASY REVERSAL OF ACTION 


& Sapphire nozzle feed orifice with push button cleaner. 
he All metal power relay and modern feedback action. 


HAMMEL-DAHL COMPANY 
H--) 175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S. A. @) 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT 


For more data on advertised products, use Readers’ Service Cards, last page Pr rROLEUM RE | IN] R 











Standard Oil Development 


Company’s flexible, continuous 


process for producing high yields 


of catalytic cracking plant 
charge stock, and easily 
handled, fluidized coke from a 


variety of petroleum residua. 
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Fenwal first 


to apply 
thermistor 


principle to 
indicator- 
controller 
design 


1. A GREAT STEP FORWARD. In the new Series 
560, Fenwal engineers have developed the first 
Indicator-Controller to use a thermistor as the 
sensing element an instrument whose many 
new advantages make it an outstanding value 
for both industrial and laboratory applica- 
tions. For example, a selector switch permits 
either time-proportioning or on-off control, 
with response accuracy being well within 
0.25% of full seale. And its much greater sim- 
plicity, excellent stability and ease of main- 
tenance are typical of the Fenwal engineering 
that has sparked so much progress in the field 
of temperature control and detection. 


2. NO RESISTANCE BULB, NO THERMOCOUPLE. Instead, the 
Series 560 employs a super-sensitive thermistor, hermetically 
sealed in glass and encased in a stainless steel tube. This new 
sensing element not only probes temperatures from 200° to 
600°F with closest accuracy; it also simplifies operation and 
maintenance by eliminating complex circuitry. Easily ad- 


3. GET THE WHOLE STORY. Get all the facts on the exceptional 
accuracy, stability and ease of maintenance of the new 
Series 560 Indicator-Controller. You'll find our compre- 
hensive bulletin MC123 on this ahead-of-the-parade in- 
strument well worth reading. For your copy, write te Fenwal 


justed to any desired differential incorporated, 1011 Pleasant Street, Ashland, Mass. 


Controls Temperatures 
... Precisely 


PerTRroLeuM REFINER 
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This giant Lectrodryer operates continu 
ously and automatically, lowering the 
dewpoint of thousands of cubic feet of 
gos per minute. It took five freight cars 
to ship this machine to its destination, 


; 
Fd 
| 


The Consulting Engineer Said, 
“Put A Dryer Here...’”’ 


So we did! 


This huge DRYing machine grew out of that 
notation on a plan and a listing of require- 
ments. That's all Lectrodryer* engineers need 
to design and build an efficient DRYer that 


will reduce dewpoiats to a harmless level. 


Perhaps your need for DRYness is just as 
acute, but you require less volume... higher 
or lower pressure. There probably is a 
Lectrodryer already designed to fit your par- 


ticular process. Lectrodryers will reduce dew- 
points to as low as -100°F. They can lower 
humidity to a low 10%. Certain types will 


handle pressures up to 6000 psi 


Write for Because Moisture Isn't Pink, a 
booklet describing how industry is using 
Lectrodryers of all types. Pittsburgh 
Lectrodryer Corporation, 307 32nd Street, 
Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
n Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin. Bressoux-Liege 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 


For more data on advertised products, use Readers’ Service Cards, last page 
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COMPRESSED AIR seperater drein- 
ege with No. 21 Armstrong trap for 
vse with small compressors. 


DRAINING WATER 
from sepereter in com- 
pressed alr or gos line 
with Ne. 71 “snep- 
action” trep. 








ee 


OVERFLOW LEVEL CONTROL 
hookup with No. 242 forged steel 
compound lever trap. 


NEW ARMSTRONG 
BULLETIN 289 
GIVES COMPLETE DATA 


For automatic drainage of water or light 
liquids from gases, Armstrong ball float traps 
offer dependability, economy and 

low maintenance. 


For selection of the right trap for the job, 

new Bulletin 289 is your guide. Selection data 
include a capacity chart for different orifice 
sizes, conversion table for light liquid capacities 
and tables of operating pressures by trap 

and orifice sizes. 

Physical data, prices, hookup drawings and 
ordering instructions complete the picture. 


Call your local Armstrong Representative or 
write for Bulletin No. 289. 


ARMSTRONG MACHINE WORKS 
852 Maple Street + Three Rivers, Michigan 
Makers of Armstrong Inverted Bucket Steam Traps 


HOW TO 


lColvet 


BALL FLOAT TRAPS 


for: 1. Draining water from 
air, gas or steam 
lines. 


Draining light liquid 
from gas under 
pressure. 


ter from 
1 Draining om lines 


air, 935 OF 
‘aht liquid 
for 2. Draining vom reser 


from gas un 


i as. 
Draining gosoline from 9 


paessunes vp te 1000 
eds 


CAPACITIES to meet MO" 


eithstond 


pmATERIALS fo 
a Type FoR EVERY = 


chon 
« and “wap? 
Single *v" 

c ompound eve" 

Free Floating ve" 


mooerarey PRICED becovr* 
economies 


of maw P 


fed representorres 


9 AND SERVICED by ave 
“a oughout the wortd 
' ED to wotsty 
unc ¥ QUARANTE 
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ARMSTRONG 62! F/2¢ TRAPS 
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WATSON-STILLMAN 


FORGED STEEL 
UNIONS 
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Designed and Manufactured to: 
°° AAR SPECIFICATIONS 


° ASTM A-105 GRADE 2 


We're happy to announce the arrival of these fine additions to our Forged 
Steel Fittings Family. Designed by Watson-Stillman engineers and manufac- 
tured on our new high precision machinery, these unions give you the utmost 


in serviceability in high pressure piping systems. 
These outstanding features are just what you've been looking for: 


1. All parts are drop-forged of high quality steel for maximum strength and 
toughness to resist shock and vibration. 
2. Heavy, octagonal-shaped walls give you added protection at high 


pressures. 
3. Steel-to-steel seat with ball-to-angle mating surfaces insures a tight, 


leakproof seal. 
4. Nuts are plated with a heavy coat of cadmium to resist galling and seizing. 


Watson-Stillman Unions are available in both Screw-End and Socket- 
Welding Types in sizes Ye” to 2”. For complete technical information write 


Send today 
for Bulletin U-1 
- today for our new Union Bulletin. 
Sold Through Leading Distributors 


+54 


WATSON-STILLMAN FITTINGS DIVISION 


iHK H. K. PORTER COMPANY, INC. 
| 
‘HEINE Roselle, New Jersey 


For more data on advertised products, use Readers’ Service Cords, last page 


uM REFINER 





ousee LA} A ra 
iiie*! Lk KAA Ah repin es 
- . - 


é x J 


oa +4 4b tbe oe ee pe OY RR 
one -gab66i48eetssai >? F953 DUE 
pahbseoe AAT AAAA BD 


Terre ree eee es 2 ’ BESePereer es. 

rr ee ee ee ee oe | eA wPaeeaee: = 

+ AMAA AA TDA A AS RlA DW 7s 

(4 NM AMAA GA LV? j y 
co = 


Welded-In Tubes in High Pressure Service... years without a failure 





One of the greatest problems in operating high pres joint failure beeause of fabricating inaccuracies, tube 
sure feedwater heaters in modern super-pressure power irregularities. nickel oxide deposits from annealing op- 
plants is failure of expanded tube points In 194; erations, and excessive tube hardness, Welding-in makes 
Lummus pioneered the field in welding monel tubes possible the use of heavy wall tubes which cannot be 
to steel tube sheets in feedwater heaters, Two such units satisfactorily expanded 


were built for the city of Lansing Michigan designed Your inquiries are invited, 


sat S200 pel. Theee undie Rave hed no lature te seven PHE LUMMUS COMPANY, Heat Exchanger Divi- 
yeare of aperation sion: 385 Madison Avenue, New York 17, N.Y. 

Lummus now has developed a procedure of welding Atlanta * Boston * Chicago * Rock Island * Cincinnati 
Detroit * Houston * Tueson * Tulsa * Salt Lake City 
terrific pressure and temperature tests, the welded units Minreapolis Pittsburgh + Rochester ° “eed 
St. Louis * San Francisco * Wayne (Phila.) * Athens 
Buenos Aires * Honolulu * London * Manila + Toronto 


Paris * Rome * Lima + San Juan, P. R. + Mexico City 


copper nickel tubes to steel tube sheets Subjected to 


have gone through many cycles with excellent results 
Lummus has alse made one installation, in service now 
for over six months without a failure, having a design 
pressure of 2000 pst and requiring over 10.000 70-30 ; . 
cupre nit kel tubes welded into steel tube sheets Fabricated | iping Division Plant at Kast Chie ago, Ind. 

The unit shown above, with a design pressure of 2,000 Steam Surface Condensers * Evaporators * Extraction 
psi, is being fitted with 70-30 « upre nickel tubes. Suc Bleeder Heaters * Steam Jet Air kjectors * Steam Jet 
cessful installations have also been made with 80-20 Refrigeration * Barometric Condensers * Heat Ex- 
cupro nickel tubes changers for Process and Industrial Use + Process 


Welding-in of tubes eliminates the possibility of tube Condensers * Pipe Line Coolers 


—= LUMMJUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 


WHAT EXCHANGER DIVISION 
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BEEFED... not BULGED 





THE NEW NIBCO 
CARBON STEEL 
TEE HAS EXTRA 
STRENGTH WHERE 
NEEDED... 


Look for the BRAWNY Shape 


Clue to the quality of the NIBCO Carbon Steel Tee is the . - 
distinctive ‘‘BRAWNY” shape. But you really need to look . 4 

inside to see that this tee is beefed; not bulged. There's bk 

extra wall thickness where extra strength is needed. 

NIBCO'’s exclusive forming process creates a denser grain 

structure that also makes the tee stronger and more re- 

sistant to corrosion. The beautiful cold-formed finish and 

the unrestricted passages inside the fittings add to the 

superior performance of NIBCO “BRAWNY” Carbon Steel 

Welding Tees. You can get them through your regular 


source of supply. 


NORTHERN INDIANA BRASS COMPANY 
1170 Plum Street, Elkhart, Indiana 


KIELINER For more data on advertised products, use Readers’ Service Cards, last page 
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DESALTING 


Here are 
5 reasons why 


. LOWEST PLANT COST 

. LOWEST OPERATING COSTS 
. SIMPLICITY 

. EASE OF OPERATION 


. MAXIMUM EFFICIENCY 


Your Tretolite desalting engineer will 

gladly provide facts and figures to 

substantiate these statements. Why not 
get in touch with him? 


TR ETOLITE COM PANY Chemicals and Services 


for the Petroleum Industry 


DESALTING « CORROSION PREVENTING + SCALE PREVENTING 
DEMULSIFYING « WATER DE-OILING + PARAFFIN REMOVING 


T° 64-21 
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Ming, 


For panel mounting with For panel mounting with 
double female connections. male inlet; female outlet 


Panel mounted in seconds | 


Did you know that the best needle valve is also best for panel mounting? 

Look at the valves above . . . specifically designed for panel mounting. 
No holding fixtures are needed. Simply remove the packing nut and one 
of the holding nuts; slip the stem through the panel opening and re- 
assemble. The valve handle is packed separately to speed up the job — 
literally done in seconds. 

You get a neater installation at lower cost... just one more proof that 
we have thought of everything in the Marsh 1900 series. Note the 
unduplicated features opposite. Ask for Needle Valve Catalog covering 
all details. 

MARSH INSTRUMENT CO., Soles offilicte of Jos. P. Marsh Corporation 
Dept. R, Skokie, Hil. 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


MARSH Zz 








A quick, trim panel mounting 
with a twist of a wrench. 


MARSH 


The ultimate in 
Needle Throttling Valves 


All Marsh Needle Valves — for both 
panel and standard mounting — 
share these features that are com- 
bined in no other valves. 


Maximum working pressure: 10,000 
psi — for water, oil, or gas. Equally 
effective in lower pressure ranges. 


One piece. Body and stem-guide are 
fused into one piece by Marsh “Con- 
oweld” process. No danger of stem 
leaking or blowing out. 


Precision machined and ground stem 
—of 416 stainless steel, Easier to 
operate at higher pressures. 


Finer regulation — provided by long 
fine stem threads which also give 


added strength, 


Machined from heavy ber stock — 
Both body and stem-guide. Sturdiest 
basic construction known. 


Deep “Marpak” packing — longer 
lasting; easier to renew. 


Deep throats and thread chambers 
—for tight make-up of piping. 


Handsome appearance — Electro 
zinc plated body, set off by sturdy 
malleable iron handle finished in 
heavy, attractive, yellow baked 
enamel. 


Clear markings. Bodies marked in 
accordance with M.S.S. regulations 
showing size, material, service sym- 
bol, maximum pressure. 


The standard series is shown 
opposite. 
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benefit fro 


AUTOMATIC 








CHECK THESE ADVANTAGES 


®@ translates pneumatic and 
electrical signals into dig- 
ital form for automatic 
controlling, computing 
and accounting. 

@ reduces instrumentation 
invesiment—saves space. 

@ increases efficiency with 
quick, accurate reporting 

® continuous scanning mon- 
itors operating conditions, 
announces and records 
off-norm actions at any 
time. 

e relieves personnel now 
needed for manual log- 
ging, relating and inter- 
preting operating infor- 
mation. 








You now have immediately available a 
packaged data reduction system with great 
versatility for present application or later 
re-application . . . ready to integrate into 
your plant the latest means for computing, 


controlling and accounting. 


The F&P Automatic Logger converts pneu- 
matic and electrical signals into tabulated 
digital records specially designed for your 
needs. Logging occurs at preset intervals— 
but Logger continuously samples essential 
variables and stores information for inter- 
val recording. Thus, flow may be integrated 
continuously and logged as accumulated 
flow or average flow rate. The F&P Logger 


employs analog computer techniques te 
reduce data to suitable form before digital 


presentat ion. 


The F&P Automatic Logger tabulates use- 
ful data on automatically typed log sheet 
and simultaneously stores it on punched 
tape or in other digital form for automatic 
controlling, computing or cost accounting 
without the expenditure of a single man 
hour. 


The F&P Automatic Logger is available 
now—ready to implement your new auto- 
mation plans, ready to lower operating 
costs. Write for complete information or 
actual demonstration. 


comfplele process. cebltumentilton 
FISCHER & PORTER CO. 


1014 County Line Road, Hatboro, Po. 


MEASURING, RECORDING AND CONTROLLING INSTRUMENTS - CONTROL PANELS - DATA REDUCTION SYSTEMS 


CONTRACT 


88 


INSTRUMENTATION RESEARCH - 
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GLASS SPECIALTIES 





What 
(loes 
Experience 
Prove... 





about protecting Phenol Purity 
and Safeguarding Equipment? 


In the manufacture of synthetic phenol, corrosion is 
a two-edged sword. 

First of all, the acids and alkalies employed in syn- 
theses are extremely corrosive to process equipment. 
Secondly, even small amounts of metallic corrosion 
products will seriously affect the color and purity of 
phenol or phenolic products. 

At points where corrosion is mild, it may be practical 
to accept minor risk .. . but at critical stages, control 
is essential, Experience has proven that at the majority 
of danger points, Inco Nickel Alloys are among the 
most useful common engineering materials. 

During the actual manufacture of phenol, for in- 
stance, Monel is employed in sulfonators to protect 
against corrosion by sulfuric and benzene sulfonic 

Phenol Purification in a Michigan acids. In processes which rely on high temperatures 
plant. In this type of equipment the . 
effect of corrosion by phenol is ampli- 
fied by high temperature. To prevent 
trouble from this source Nickel-Clad characteristics. 
Steel is used in fractionating columns, In handling phenol itself, product purity is the im- 
condensers, piping and tanks. portant factor. Pure nickel equipment is therefore a 
standard material for storage tanks and tank cars where 
contact may be for long periods. Nickel is equally im- 
portant in such applications as stills and fractionating 
equipment where metallic pickup may be accelerated 
by high temperatures. 

If you make, ship, store, or use phenol, chances are 
excellent that your corrosion problems will yield to 
Inco Nickel or one or another of the Inco Nickel Alloys. 

Inco’s experience with phenol equipment problems 
can help you find out quickly .. . and easily. 


or pressures at critical steps, Inconel is used to furnish 
the necessary corrosion resistance ... plus high strength 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® + “R’’® MONEL « “’K’’® MONEL « “’KR’’® MONEL « “’S’’® MONEL 
INCONEL® + INCONEL “X’’® « INCONEL “W’’® « INCOLOY® 
‘aos wate NIMONIC® Alloys * NICKEL * LOW CARBON NICKEL + DURANICKEL® 
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BIGELOW-1ipray, 


LZ be talion 


You'll find that versatility is an inherent quality 
in B-L's design for furnace walls and arches. 
Thermal problems—erosion hazards—de- 
sired end results—are factors that govern 

the final design. That's why you see so 
many B-L installations through industry. 

After all, they provide long, depend- 

able service at a low, low cost. 


More information? Write today. 


*REGISTERED TRADE MARK 


BIGELOW-LIPTAR /opctation 


AND BIGELOW-LIFTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: WGELOW-LIPTAK OF CANADA, LTD., “7orents, Ontarie 


ATLANTA « BOSTON + BUFFALO « CHICAGO « CINCINNATI + CLEVELAND + DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS + NEW TORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS « ST. PAUL + SALT LAKE CITY « SAN FRANCISCO + SAULT STE MARIE, MICH. » SEATTLE + TULSA + VANCOUVER B.C 


) , ) , 
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Conforms to Commercial Standard CS-117 


Insulating Cement 


Soo 


PT 


Because Eagle-Picher Super ‘‘66” In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


Because it sticks—less time is wasted 
in application— it stays where you put 
it a the equipment is heated or 
temporarily out of service. It “holds 
together’’ — usually no reinforcing 
needed on applications up to 1!. 
inches thick. 


Because it sticks —Super ‘“66”’ can be 
used effectively, economically on all 
types of surfaces—flat, curved, over- 
head— anywhere you need insulation. 


to hot or It’s truly an all-purpose cement. 
co | re | su ai) ce 5 And—Super “‘66”’ is rust-inhibitive 
; cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 
If you’ve never tried Eagle-Picher 


Super “66,” it will pay you to learn 
more about it today! 


"Springy Ball” structure —the secret of the high thermal efficiency of 
Super “66.” These small, resilient pellets of mineral wool, each one honeycombed 
with thousands of minute air cells, effectively resist the flow of heat even when used 
on equipment heated to 1800 F. 


- THE EAGLE-PICHER COMPANY 


: aeiaile General Offices: Cincinnati (1), Ohio 
Since 1843 
? For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 


Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements * Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 


PICHER Member of Industrial Mineral Fibre Institute 
uw REINER 
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HasteLcoy alloys can help solve 
your corroston problems. foo. kor 
further information, contact the near- 


est Haynes Stellite Company office. 


*'Smithlining distinguishe in exclu 
sive process of the A. OO} Smith ¢ orpora 
tion, Milwaukee, Wisconsin 


HASTELLOY 242” 


TRADE-MARK 


Nickel-base, corrosion-resistant alloy available 
as sheet, plate. bar stock, welding rod, welded 
tubing and pipe, cast pipe and pipe fittings, sand 


and precision-investment castings 


“Hastelloy is o registered trade-mark of Union Carbide and Carbon Corporation 


4 A TOWER OF RESISTANCE 


Strips of HasreL.oy alloy C are being 
are-welded to this 44-ft. long tower 
to give it added corrosion resistance 
The entire inside surface of the vessel 


is covered with 's-in. thick sheet, 


SEALING OUT CORROSION 


This lining of Hasrenvoy alloy F will 
resist acids and alkalies. It is attached 
to steel by the Smithlining* spotweld 
process, one of the many ways of 
attaching Hasreccoy alloys to steel 
Use of lined-sheet is an economical 


means of handling severe corrosives 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 


UCC) 
General Offices and Works, Kokomo, indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Les Angeles —New York —San Francisco—Tulsa 
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one pressure pilot 
that has everything 
the new K & M MODEL 54 


Make your own comparison. In compact, self-con 
tained design ... in flexibility of control action, the 
new Model 54 Pressure Pilot is a long step ahead of 
the field. 

No separate indicating gauge is necessary . . . con 
trolled pressure is clearly readable on a 654" scale on 


which a red pointer shows the control point setting. 


No complicated adjustments or linkage changes 
0 to 100% throttling range or differential gap adjust 
ment means simply turning a dial. Only a screw 
driver is needed to change from direct to reverse ac 


tion, throttling to snap-action differential gap control 


diaphragm control valve 


Service Cards 


For more dota on advertised products, use Readers’ Se 


COMPARE PRESSURE PILOT FEATURES 
PILOT C 





~ Keatures K&M PILOT PILOT B PILOT D 





Controlled Pressure 
Indication YES NO NO NO 


Calibrated Setting YES NO NO NO 
Relay Operation YES YES NO NO 
All Metal Construction NO YES YES 
Orifice Cleaner YES: No NO 


Feedback YES NO YES 





And, to clean the sapphire feed orifice, no disassem- 


bly is required . . . simply press a button, that’s all. 


Add to these fea.ures greater stability achieved 
through a diaphragm feedback and a trouble-free all 
metal relay. All these features contributing to con 
trol performance and simplified operation are avail- 
able without extra cost in the new K & M Model 54 


Pressure Pilot. Write for information today. 


64 Genung Stree 
Middletown, New York 


REDEINER 


last page 
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hh 
MILL SCALE REMOVED (g@amman. 
CHEMICALLY FROM 


NEW PLANT EQUIPMENT 


Entire ammonia plant cleaned after erection. 
Job done in 4 days, cutting operator's 
estimated cleaning cost almost 50%. 








A new synthetic ammonia plant had just been erected. 
The operator! wanted to remove the mill scale from the 
entire operating system before the plant was put into 
production. This would eliminate dangers of product 
contamination, retarded heat transfer and further cor- 
rosion. And once the plant was put into operation, it 


could stay on stream. 


Dowell engineers did the job in just 4 days. They used 
chemical solvents to remove the mill scale from all 
equipment in the ammonia, oxygen and lube systems s 


‘ fp ——— Ares 
compressors, after-coolers, intake, discharge, hydraulic _ 


and synthesis lines, nitrogen knockouts, synthesis RE 90 Fe gam iy "a oe ee ert 
SR AP ele hele SAPS IE 
and raschig ring towers, and ammonia bowls. Solvents ass . — 

were applied through regular connections—no dis Dowell engineers apply their wide chemical experience to your problems, 


mantling was required. 


The operator indicated that Dowell Service saved his 


. , , Jowell engineers , for you. They bring chemi- 
company almost 50% over their own estimated cost of Dowell « rigeines do the job or yo he ) ru 


cal solvents in truck-mounted tanks right to the job. 
Vhey furnish all necessary pumping and control equip- 
ment. Solvents are applied according to the techniques 
demanded by the job: filling, spraying, jetting, casead- 


ing or vaporizing. These liquid solvents go wherever 


removing the scale using mechanical methods. 


steam and water flow, reaching surfaces inaccessible 
to other cleaning methods. No special scaffolding is 
required. There is usually no dismantling, and dou nuime 
is held to a minimum. 

Perhaps chemical cleaning can help increase the 
efficiency of equipment in your plant. For complete 
information and cost estimates, call your nearest of 
over 130 Dowell offices—no obligation, of course. Uf 
you preter, write directly to DOWELL INCORPORATED, 


TULSA 1, OKLAHOMA, Department K-31 


DOWELL SERVICE 


chemical cleaning service for industry 
A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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POLYRAD 
STOPS THIS 


LOST TIME — Thi 


fouls d condenser bundle also cost money to clean 


‘ 
LOST EQUIPMENT 


knocked out of service by corrosive 


Cross-section view of a condenser bundl 
attack 


pre vent su h loss. 


Polyrad’s detergent action 
- 


wevents the formation of organic and inorganic deposits, permits their removal in fluid stream. 
| 


There's no longer any reason for frequently 
cleaning or replace ing corroded condenser bundles 
Now, through Polvrad’s chemical control of foul 


| 


ing and corrosion, increased 


this common cause of 
operating costs can be eliminated 

A filming amine inhibitor, Polyrad forms a protective 
molecular shield that controls the corrosive action of 
Phroughout the refinery, 


heat 


organic and inorganic acids 


Polyrad helps maintain throughput, inereases 


Naval Stores Department 
HERCULES 


984 Market St., Wilmington 99, Del 


For more data on advertised products, use Readers’ Service Cards, lost page 


POWDER COMPANY 


transfer, reduces metal loss, and cuts down time for 
maintenance. Fouling is prevented by Polyrad’s de- 
tergent action, which loosens iron sulfide and other 
scales to permit their removal in the fluid stream. 

Polyrad is readily available from stocks maintained 
throughout the nation. A Hercules technical represent- 
ative will be glad to help you evaluate what Polyrad 
ean do for you under your specific operating conditions 
For additional data, write Hercules. 


POLYRAD 


FILMING AMINE INHIBITOR 


REFINER 


PETROLEUM 





Polyrad can help 


put this 
WASTE- 
HEAT 


SAVER 


in your plant 


Are you now cooling hot gas oil, 
cracking coil tar, hot gases or other 
hot fluids with water? 


If so, investigate the G-R Waste 
Heat Steam Generator. 


This unit uses waste heat to generate 
steam at boiler pressure from raw, 
untreated water. By doing so, it will 
reduce your process costs .. . your 
pumping costs . . . your cooling 
system load . . . and your boiler house 
steam demand. 


The value of the steam produced 
by a G-R Steam Generator in the 
first year of service is usually 
sufficient to pay for the unit, 


Various types are available to meet 
individual plant conditions and 
requirements, and special designs are 
available to reduce fouling of the 
tubes and scale accumulation. 


Write for complete information on 
these heat-saving units that may 
effect important economies in your 
plant 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


GR-289 HEAT TRANSFER APPARATUS 


| 7 : , , _— 
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Two Reasons why 





CHAPMAN. 


STEEL VALVES 


Keep Maintenance Low in 
High Pressure Service 


Carefully-formulated alloys and accurately- 
detailed contours give Chapman Steel Valves 
unexcelled dependability under the most 
severe high pressure and high temperature 
conditions. 

Fourteen alloys are made in Chapman's 
own foundry, under rigid laboratory super- 
vision, to ensure that every valve is made of 
the right steel for its specific service. 

Precision manufacture to close toler- 
ances is standard in Chapman Steel Valves. 
Designs have been refined to meet the de- 


mands of years of smooth operation at 


minimum maintenance costs. Quality is un- 
surpassed. 

For gates, globes and checks in all pres- 
sure classes — 150, 300, 400, 600, 900 and 
1500 psi — and for temperatures from 
—150 F to 1200 F, see Chapman first. 
Valves are supplied with bolted or welded 
body and bonnet joints and with flanged or 
welding ends. Valves equal or exceed API 
standards in every range. 


Write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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Squirrel cage motors, slip ring motors, synchronous motors, 
repulsion induction motors, capacitor motors, direct current 


eile) (o)s MME) ©. 10 MME elelle | 0 ME e)lel tebe tele) MB (cistnele)(.o ME) se) (o-tle) sh 
proof... horizontal or vertical .. . for all phases, voltages and 
frequencies .. . in single speed, multi-speed and variable 


speed types .. . with or without flanges or other special fea- 
tures ... with 5 types of gear reduction up to 432 to | ratio . . 
with electric brakes . . . with mechanical and electronically- 
controlled variable speed units .. . with fluid drives .. . and 
for every type of mounting... . Master has them all and so 
can be completely impartial in helping you select the one best 
motor drive for YOU. 

And all of these, the electric motors . . . the electric brakes 
the fluid drives .. . the gear reduction units .. . the variable 
speed drives .. . all are designed so they can be easily com- 
bined together to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT mounting features in one compact 
power drive. 

That's the horsesense way to use horsepower whether you 
want fs harsepower or 400 horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





~ 


ELECTRIC MOTORS 


1/8 TO 


ra 


HORSEPOWER 






(=m (ole) diate mel 
the future- 


of CHASE 


Antimonial Admiraity 
Heat Exchanger Tubes 


He’s only one of dozens of men 
that examine Chase Heat 
Exchanger Tubes. He’s looking 
for interior surface defects. In 
addition, Chase tubes must pass 
expansion tests, flattening tests, 
hydrostatic tests and many others. 


We make the tests so difficult 
to meet that you can be sure 
that Chase Antimonial 
Admiralty Heat Exchanger ‘Tubes 
are a quality product. Our 
modern laboratories, extensive 
field tests and years of 
experience team up to make it 
worth while for you to call 
Chase when you need Heat 
Exchanger Tubes. 


CHASE WAREHOUSE STOCKS: Houston,* Los Angeles, 
New Orleans, Tulsa** 
*Handled by Standard Brass & Mtg. Co 
K **Handied by Vinson Supply Co 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 

Albany Chicago Denver Kansas City, Mo. Newark Pittsburgh San Franccsce 
Attenta Cincinnati Detroit (os Angetes New Orleans Providence Seattle 

Baltimore Cleveland Houston = Milwaukee New York Rochester? Waterbury 
Bestor Dallas Ind: anapel's Mianeapohs Phitadeighe St. Lovis ( tales office only 


. . 7 - » , °,> 4 
For more date on advertised products, use Readers’ Service Cords, lost page PETROLEUM REFINER Vol AiR No. 11 





@ If your problem is the poor performance 


or high maintenance cost of your heat transfer 





units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 

heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical 


JACKET WATER COOLERS 
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If yours 
isa 
fluid 
heating 
problem 


MAXIMUM FUEL EFFICIENCY 
1. The generic design of Iso-Flow heaters, including 
the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create minimum outside shell 
temperatures and, hence, exceedingly low radiation. 


4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec- 
tion sections all heaters can be engineered for opti- 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and allied industries... for all processes and for any duty, pressure, 


temperature and efficiency . . 


@| 


UNLIMITED IN 


Levally, Chicago * Lester Oberholtz 


Foreign Licensees Engiond 
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PETROCHEM-ISOFLOW 


SIZe 


. and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


FURNACES 


CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. + 122 East 42nd St., New York 17, N. Y. 
Representatives. Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, boston * D. D. Foster, Pittsburgh * Faville 
Los Angeles * Gordon D. Hardin, Louisville * Turbex, Philadelphia (Narberth, Pa.) 
BIRWELCO, LTD, Birmingham 6 © Fronce - HEURTEY & CIE, Paris © Germany - OR. C. OTTO & COMP., Bochum 


REEINER—I 


PETROLEUM 





Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


WRITE FOR BULLETIN 1125-8 811 Nottingham Way, Trenton 2, New Jersey ot 869 
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To Help 


Conserve 


In Position 


Your 
Maintenance 


Dollars 


Sure, accurate boom control plus rubber- 
tired mobility — this combination of fea- 
tures, found at their best in Bucyrus-Erie 
Transit Cranes, can help you cut costs on 
refinery maintenance work. 


Hoist and swing speeds are synchronized 
to give a high-speed cycle. A fully in- 
dependent boom hoist, providing power 
control of raising and lowering, permits 
extreme accuracy in load handling. Extra 
boom sections can easily be added or re- 
moved to fit boom length to the individual 
job. Open-throat boom design permits 
easy rigging for multi-part lines. 


The carrier mounting provides an all- 
welded base with maximum strength per 
pound of weight. Tandem rear axles are 
mounted on an equalizer beam to assure 
full traction over rough ground . . . have 
dual worm drive providing smooth appli- 
cation of power. Ten speeds forward and 
two reverse give a choice of speed-power 
combinations to fit a wide range of travel 
conditions. 


There are a host of additional features 


that contribute to the outstanding per- 
7 formance of these fast-working, fast- 


moving cranes. See your nearby Bucyrus- 


Erie distributor for full details. peeee 


South Milwaukee, Wisconsin * 
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Da Pout announces 


NEW TYPE 
LUBE OIL ADDITIVES 
to solve low-duty 
sludge problems 


New Du Pont Lube Oil Additive 564 
and Lube Oil Additive 565 are both 
polymeric idditives Both are out- 
standing detergents and viscosity 
index They are 
tionally effective in retarding sludge 
formation under stop-and-go driv 


lnprovers excep 


Ing conditions 

Different molecular weights dis 
tinguish the two additives. Now 
wailable in commercial quantities, 
they can be used in extremely low 
concentrations with substantial dol 
lar savings over the use of conven 
tional additives 











NEW “SHOW” HAS 


MILLION-DOLLAR PLOT 


“show” that will never hit 
. but you won't want to 


Here’s a 
Broadway 
miss it. 

It's the Du Pont Cost Reduction 
Show. It's based on a systematized 
method of reducing costs which our 
company has developed over many 
years of manufacturing experience. 
Since it has proved so effective in our 
own plants—resulting in savings run 
ning into millions of dollars we thought 
some of our friends in the oil industry 
would like to have us review it for 
them. 


THIS FLANNELBOARD DISPLAY is part of the 
40-minute Du Pont Cost Reduction Show. 


Dramatic presentation 


lo get over the key points quickly and 
dramatically, we have organized the 
story into a three-part presentation . . . 





PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry * 


1954 


“Looking through the windshield” 


Looking at each other through the windshield is where 
dealers and motorists first meet. Du Pont can help your dealers 
get better acquainted with customers through a series of 
clever little folders called ‘‘Looking through the windshield.’’ 


What the motorist sees through his windshield when he stops for gasoline 


spells the difference between a successful service station 


_and a business 


that is just getting by. This fact is mighty important to every one of your 
dealers. But how many of them use it to their own advantage? 


THIS CUSTOMER'S EYVE-VIEW can spell the difference between suc- 


cess or failure for a service station business 
folders can help your dealers give their customers a ‘‘better” 


The chances are that if your dealers 
could get a better understanding of 
their customers, they would, in turn, 
be better prepared to give these cus 


ine luding a flannelboard talk, a motion 
picture, and a slide presentation. 

Du Pont’s program is certainly no 
magic formula that works miracles. It 
is, however, unique with respect to its 
formalized organization, and the high 
degree of employee participation it has 
accomplished. The key to its success 
is the ce velopment of a cost-conscious 
attitude in the minds of all employees. 


Work smarter . . . not harder 


The Cost Reduction Show describes 

how work simplification training and a 

suggestion plan are integrated into the 
r} 


program. The functions and value of a 


A new series of Du Pont 
view. 


tomers a favorable impression of the 
service station. Here's how the Du 


) Den) » . 
Pont Petroleum Chemicals 


Division can help you with 


full-time co-ordinator, and his role as 
an aid to line organization are discussed 
in detail. Emphasis is placed on pro 
motion of the program to a point where 
cost reduction becomes a work habit 

. and helps to improve human rela 
tions as well as efficiency. 

A number of Du Pont men in various 
parts of the country are now being 
trained to put on the show for the oil 
industry. Showings are limited to oil 
company offices and refineries. For 
more details about the Cost Reduction 
Show, we suggest you get in touch with 
one of the Du Pont Petroleum Chemi 
cals Division regional offices. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) 





“The Windshield” 


this important project. 


“Looking through the windshield” is 
the theme of a new folders 
for your dealers. Each of the folders in 
phase 


SscTICS ot 


the seTic’s cliscusse Sa specific 
station business 1) the 
re gular and 
premium” purchases, (3) use of credit 
cards, (4-5) oil and TBA buying habits 
ind 6) tree cle aler SCeTVICCS 

Each is a 4-page folder with an in 
triguing cutout looking 
through the front cover into the insicke 
of the folder at the The folders 
ichieve an interesting three-dimen 
sional effect as a result of this unusual 
art treatment 

They are based on information un 
Du Pont’s recent extensive 
survey ol buying 
habits. But they explain each point in 
straightforward language that 
readily understood and easily 
remembered by any dealer or 
station attendant. 


ol service 
) 


customer himself 


windshield 


cle aler 


covered by 
consumer gasoline 
simple 
can bye 
seTvice 


“A close look at the man behind the 
wheel” is the title of the first in the 
What your dealers know about 
man behind the wheel”—can have 


series 
this 
an important bearing on 
profits for both you and your dealers 
The average motorist, tor example is 


sales and 


loyal to one station—and buys at least 
75°) of his gasoline there. The folder 


points out, therefore, that the more a 


THE “WINDSHIELD THEME is effectively 
dramatized in each folder by a die-cut through 
the cover page — which shows the dealer looking 
out from on inside page 
dealer can do to increase customer 
loyalty, the better his business will be. 
But how can he do this? .. . 

If the customer is under 35, the 
chances are that friendship is the basic 
ingredient in his loyalty. Motorists over 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division . 


IN CANADA, Dw Pont Company of Canoda Limited 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. i 





PETROLEUM CHEMICALS DIVISION 


NEWS 


“MAGIC BARREL” ON EUROPEAN TOUR 


On October 4, two representatives of 
the Petroleum Chemicals Division, R. 
Carter W. Jones and Roberts W. Bro- 
kaw, took off for Europe—eac h with a 
Magic Barrel.” 

They are taking part in a 6 week 
kKuropeap tour sponsored by the Na 
tional Sales Executives, Inc. Its aim is 
to acquaint European businessmen with 
American methods of selling. The 
Magic Barrel” was picked to be in 
cluded in the tour as an example ot a 
unique and interesting method of sell- 
ing an industry to the general public. 

When the tour is concluded in Paris 
on November 13, the “Magic Barrel” 
will have bee nsecen by audience es in 27 
major cities of 20 European countries. 





In addition to the Du Pont men, the 
Sales Executives group includes repre- 
sentatives from 10 other American 
companies. 


New Phase of Antiknock Research Discussed in Paper 


Engines are now being operated on 
hydrogen and carbon monoxide at the 
Du Pont Petroleum Laboratory. The 
operation is part of the Laboratory's 
extensive antiknock research program 

This work was recently discussed in 
a paper presented at the west coast 
meeting of the Society of Automotive 
Engineers by Dr. B. M. Sturgis, who 
co-ordinated the project at the Petro 
leum Laboratory 

The paper, one of the most compre 


hand, tend to base 


the kind of 


$5, on the other 
their loyalty 
service they receive 

Although subtle, these are 
tant points for every dealer to know and 
understand, And this new folder helps 
him to understand them in terms of his 


more on 


impor 


own cash register 

Quantities of “A close look at the 
man behind the wheel,” the first in this 
available for distribu 
tion to your dealers Anv Du Pont 
Petroleum Chemicals Division repre 
sentative or regional office will be glad 
. and cost 


series are now 


to give you sample copies 
information for ordering them in large 
quantities. 





hensive on knock and antiknock action 
to be presented since the end of World 
War II, brings out several significant 
findings. For example, the Du Pont ex- 
periments helped to determine what 
similarities exist between hydrogen 
combustion and hydroe arbon combus 
tion. And experiments with carbon 
monoxide showed that water vapor, 
which could not be eliminated from 
the fuel-air mixture, entered into the 
combustion process to produce knock. 

This lends further support to the 
theory that knock reaction may be re 
lated to the presence of simple hydro 
gen and oxygen containing radicals. . . 
and that tetraethyl lead inhibits knock 
by suppressing the action of these rad 
icals, 

A copy of the paper can be easily 
obtained from any of the Petroleum 
Chemicals Division regional offices 
listed below. 


Better Things for Better Living 
. +. through Chemistry 


Petroleum Chemicals 


Regional \ 
Offices: } 


TULSA, OKLA 


NEW YORK, N. ¥.—1!270 Ave. of the Americas 
CHICAGO, ILL.—8 Se. Michigan Ave 

181! Se 
HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANGELES, CALIF 
Petroleum Chemicals Division, 80 Richmond Street West, Toronto | 


Phone COlumbus 5-2342 
Phone RAndolph 6.8630 
Phone Tulsa 5.5578 
Phone Blackstone 115! 
Phone MAdison 5.169! 
Ontario 


Baltimore Avenue 


~612 So. Flower St 


OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Dei 


uv Pont de Nemours & Company (inc.) 


Printed in U.S.A 





OF A 
COMPANY'S 
OUTSTANDING 


SALESMAN 


UTILITY — KEROSENE 

TYPE PAILS 

Five golion with any 

combination of spouts. 


GREASE DRUMS 
100-Ib. and 120-Ib 
capacities — all types of 


PAILS ae : 
fittings and openings. 


Sturdily constructed — 
lined or plain — variety 
of fittings and sizes 
ranging from one gallon 


You can rely WL 


The World’s Largest Manufacturer 
of Steel Shipping Containers 


SERVING THE SOUTH AND SOUTHWEST 


a ee i ee a ee 


, 


\ Rheemcote lithographed container 

creates prestige and sales for your company 
wherever it goes. Every day your 

company name and trademark may be 
effectively displayed to new or 

prospective customers. 

Rheemcote containers can be lithographed 
mn any number of colors or designs, 
including halftones. The high gloss finish 


is tough and longlasting. 
Cc | 


Sell as you ship... with 


Rheemcote Containers 


MANUFACTURING COMPANY 


4901 Jefferson Highway Cedar-7331 


New Orleans, Louisiana 


1025 Lockwood Drive Orchard-1161 
Houston, Texas 
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YOU'RE PAYING FOR PREHEA 


WHY 
NOT 
USE IT? 


Fuel costs getting you down? In a year or so, 
a Ljungstrom Air Preheater could pay tor itself 


in fuel savings alone 


Irying to boost your capacity? Four of 
your present units could do the work of five 
with Ljungstroms on the job, increasing each 
unit's output as mu h as 25% 

Turnaround taking too big a slice out of 
on-stream time? A Ljungstrom Air Preheater 
makes fuel burn more completely — at a higher 
temperature greatly reducing the 

rate of slag build-up on furnace tubes 

You ll stay on-stream longer year im 


and vear out — with a Liungstrom 


Our Engineering Stall will be happy to show 
vou how others have saved up to 20° on 

their annual fuel bills increased throughput 
as much as 25% reduced shagging and 
actually improved product octane ratings 
with Liungstrom Air Preheaters 

Write today for full details 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 


The Air Preheater Corporation 60 cos: 42nd sneer, New York 17, N.Y. 
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Sarco Balanced Pressure 
: Thermostatic 
Greatest capacity per dollar 
‘ cost. Large air venting ca- 


pacity. Same head and seat, 
0-300 psi. Freeze-proof. Cat. 
250-A 


eemeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeenee 


Sarco Float-Thermostatic 
Discharges condensate con- 
tinuously at steam tempera- 
ture and without shock. Re- 
sponds immediately to vary- 
ing loads and pressures. Cat. 
450-A 


Sarco Camlift Bucket 

New, powerful Camlift valve 
mechanism permits greater 
discharge with no increase in 
size of trap body. Cat. 360-A 


Which type 


of steam trap 
is best 
for your need 7 


Sarco Liquid Expansion 
Adjustable to discharge 
condensate below 212°F. 
Freeze-preof. Not affected by 
water-hammer or pressure 
pulsations. Cat. 260-A 


Sarco Thermodynamic 

Valve head, a solid stn. st. 
disc, is only moving part. 
Same head and seat to 600 
psi. Not affected by super- 
heat, water-hammer, corro- 
sive condensate. Cat. 255-A 


With these 5 different types to offer,Sarco can give you impartial advice 


ent types of traps. In a nutshell, it’s to assure 
you of best trapping results at all times, regard- 
less of requirements. 


iin type of steam trap will do “some kind” of 
a steam trapping job for you. 


But there’s a world of difference in trapping 
efficiency when exactly the right type of trap is 
used for a given application. 


And don’t overlook the very important fact that 
only Sarco makes all these 5 types — not merely 
variations of one type. Therefore, Sarco can give 
you absolutely impartial trapping recommenda- 
tions, backed by 43 years of field experience. 
Call your local Sarco representative or write: 


That’s because both trapping conditions and 
the characteristics of different types of traps vary 
widely. There simply isn’t any one type of trap 
that will do an efficient job under all circum- 


stances. But there is always a particular type of 
trap best suited for each specific set of conditions. 


That is why Sarco makes all 5 basically differ- 


aA 


Sarco CoMPANY, INc., Empire State Building, 
New York, N.Y. Represented in Principal Cities. 


| ots A R CO makes all 5 types of traps 
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What is “dual metai’’? 
Depends on what 
business you’re in! 


To twenty of America’s largest 
basic industries with problems of 
abrasion or corrosion—or both— 
“Dual Metal” means U. S. Pipe’s 
Special Products Division. 

Specifically, “Dual Metal” is our 
name for centrifugally cast cylin- 
drical sections in which two 
dissimilar metals are bonded 
metallurgically by centrifugal 
force and temperature, 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing 
industry's most difficult and exact- 
ing jobs better and more economi- 
cally than ever before. 

Design engineers have been 
quick to recognize the outstanding 
merits of a process capable of com- 
bining the desired mechanical and 
chemical properties no single metal 
possesses, 

“Dual Metal” means versatility, 
efficiency and economy. 


Research and development play a vital and increasingly important role 
in the centrifugal casting of “Dual Metal” combinations. Our Pilot Foundry 
shown above is devoted entirely to process and product improvement. 
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“DUAL METAL” 


CENTRIFUGAL CASTINGS 





SIZE RANGES 


Outside Diameter 6” to 36” 

Wall Thickness la” and up 

Length Up to 14’ without welding 
Typical Oil Industry Applications: Catalyst Lift 


Pipe, Depressurizing Pipe, Catalyst Transfer 
Lines, Slush Pump Liners, Valve Nozzles, etc 


ATTAPULGUS Fullers Eart 


- POROCEL Activated Bauxites 


... reliable sorptive minerals for 
petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There's an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 


heating oils; chemicals and petrochemicals 





HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Our sorptive minerals are recognized standards in desulfurization, reforming 
and isomerization systems—catalytic removal of unsaturates—conversion of 
sulfides to elemental sulfur—fluid catalyst applications—as catalyst carrier 


in copper sweetening processes 





WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 

Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 


problems. Your inquiries are invited. 


ATTAPULGUS bwision POROCEL 
Minerals & Chemicals Corporation of America > all Corporation 


DEPT. W, 210 WEST WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


REEINER 
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What is the advantage 


of a lubricated valve ? 





Sometimes the purpose of lubricant in a valve is 
misunderstood. 


The most important function of lubricant in a 
Nordstrom valve is to give a tighter seal than can 
be accomplished through any other method yet 
developed. The thin film of plastic lubricant that 
is forced around the ports of the plug is a pressure 


seal in itself. 


Of course, the lubricant has other obvious advan- 
tages .. . the same advantages it has in your auto- 
mobile, or in any other mechanical equipment 
where metal rubs metal. The lubricant all but 
eliminates the possibility of galling or seizing, and 
consequently keeps the valve ready to operate in 


Cutoway view of Nordstrom Hypreseal valve 
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a hurry. A lubricated Nordstrom valve operates 
easily even against high line pressures, because 
the plug turns within the line, rather than being 
forced or wedged against it. Since it takes only a 
quarter turn of the plug to open or close the valve, 
it operates in seconds instead of minutes. 


HOW A NORDSTROM VALVE WORKS 


In a Nordstrom valve, lubricant is forced through 
a series of grooves surrounding the plug ports. 
There it acts as an extra seal against the little 
leaks that become big problems. It is also forced 
into a lubricant chamber at the small end of the 
plug where it serves as a hydraulic jack to keep 
the plug easy to turn. Finally, it /ubricates . . . that 
is, it prevents grinding wear, fills tiny imperfec- 
tions that may develop, and it lets the plug slide 
without grating. 


Don’t be misled .. . 


Valve lubrication doesn’t cost money, it saves 
money. Your Nordstrom representative will help 
you select the right Nordstrom valves for your 
application. Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves 
Lubricant-Sealed tor Posttive Shut Of” 


Another 'G; Product 
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_ FISHER 


SERIES 


63 


om" BACK PRESSURE 
REGULATOR 


. « e FOR VENT LINES ON 
OIL AND GAS SEPARATORS 


Fisher Series 63 Back Pressure Regulators are used where pilot control, 
stable regulation, and tight shut-off are required. 


The main valve assembly is pressure loaded by the pilot valve. The 


pilot consists of a connected double diaphragm assembly, two springs 


and a 3-way valve. 4 Absolute tight shut-off. 
If upstream pressure increases above the pilot spring setting, the 2 Accurate and stable control. 


pressure under the lower diaphragm pushes up on the diaphragm assem- 
Full line orifice permits 
bly, closing the supply port and opening the exhaust port. This bleeds 
maximum capacity. 


pressure off of the main diaphragm allowing the unbalance pressure to 
open the main valve until the pilot is again in equilibrium. If the up- * Non-bleed type of pilot. 


stream pressure decreases, the reverse is true, with pressure building up 


Ss Teflon stem seal eliminates 
lubrication and reduces 
The back pressure range may be set anywhere from 10 Ib. to 125 Ib. friction, contamination and 
by simply turning the adjusting screw in the pilot spring case. attention. 


above the main diaphragm tending to close the main valve. 


FISHER GOVERNOR COMPANY e Marshalltown, lowa 


Vol. 33, No. 11 
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Why 
these 
Red Lines? 

















NH; 
CO2 

















WHY THESE RED LINES? 
To return excess and recovered ammonia. 


WHY EXCESS AMMONIA? 
To obtain a high conversion of carbamate to urea. 


WHY HIGH CONVERSION? 

To produce more urea per pass and to reduce the amount 

of unconverted carbamate which in turn reduces the amount of 
ammonia to be recovered. 





RESULTS? 

Chemico urea plant operating records show an actual conversion 
of 76% in the presence of 200% excess ammonia, as compared 
to a theoretically maximum conversion of only 48% when the 
stoichiometric feed ratio is used. 


Write us for the complete details of this Chemico process and 
further information on its proved economic advantages. 











CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON ° CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO ° SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced "down time” and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
MAST-SET =the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F 


t neigh sstahble r led for t peracures p t 


KAST-O-LITE 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 = and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 
hed setting castab ’ f temperat ASTABLE BLOCK MIX combine 
een OO ; Ahan agp dicenr 
BLOCK MIX r+ “ a. Wein ie ae cabbie te 


z 


a SK .7 "$ a » , ‘c P 
CASTABLES FOR GUN Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 
APPLICATION $K-7 temperatures up to 1800° F. Installation and labor costs are reduced ...no forms required. 

"o'9 a Ideal lining for ducts, flues and breechings 


sistan ast le am fe 


A. P. GREEN FIRE BRICK COMPANY 


REFRACTORY Mexico, Missouri, U. S. A. 
PRODUCTS Plants: Mexico, Mo * Woodbridge, N. J * Sulphur Springs, Texas 
a © IN CANADA: A. P. GREEN FIRE BRICK COMPANY, LTD. 
. Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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4 Grades of Nuts for Refinery Bolting 


You wouldn’t think of using any ordinary type of nut for 
high-temperature, high-pressure bolting. Instead, you'd 
select a nut that you knew you could count on for good 
service. But which grade of nut? Which is best for a given 
application? 

To enable you to choose the right nut every time, 
Bethlehem produces four different grades of hexagonal 
nuts, each of them meeting the requirements of ASTM 
Spec. A-194. They are tapped to Class 2 fit, and are 
available in sizes from % in. to 2 in. Grades 1, 2 and 
2H are carried in stock. 

If you have any question about the choice of a Bethle- 
hem nut, or the carbon or alloy stud with which it is 
used, please call the nearest Bethlehem sales office. 


GRADE 1. A low-carbon-steel nut for non-critical applications 


Also suitable for service at moderately elevated temperatures. Carbon 
0.15 min, Phosphorous 0.05 max, Sulphur 0.05 max. Brinell 120 min 


GRADE 2. A medium-carbon-steel nut, for use at moderate 


temperatures and pressures. Carbon 0.40 min, Phosphorous 0.05 
max, Sulphur 0.05 max. Brinell hardness 160 min 


GRADE 2H. Quenched and tempered. Ideal for long service at 


high temperatures and pressures. Carbon 0.40 min, Phosphorous 
0.05 max, Sulphur 0.05 max. Brinell hardness 248 to 4352 


GRADE 4. A molybdenum-steel nut, heat-treated. Is ideal for 


severe temperature and pressure conditions. Also suitable for sub 
zero temperatures, as it has minimum Charpy impact value of 
15 ft-lb down to -150 F. Carbon 0.40 to 0.50, Manganese 0.50 to 
0.95, Phosphorous 0.04 max, Sulphur 0.05 max, Silicon 0.15 min, 
Molybdenum 0.20 min. Brinell hardness 248 to 352. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethiehem Stee! Export Corporation 


> SETHLEHEM High-Temperature FASTENERS 
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Platformer is the first 








Rock Island Refining Corp. Has 
First Complete Refinery Unit 
Controlled By Electronics 


By L. E. Winkler 
President 
Rock Island Refining Corp., Indianapolis, Ind. 


ROGRESSIVE thinking and action 

are vital to our refining operations. 
Since Rock Island Refining Corpora- 
tion was organized in 1940, we have 
constantly sought 
to maintain our po- 
sition as one of the 
most modern refin- 
eries in the world, 
dedicated to stay- 
ing in the forefront 
of the petroleum 
refining industry as 
it produces higher 
quality products. 

Rock Island was 
the first refinery in 
the world to install 
a graphic control panel, a device which 
since has revolutionized the control of 
refinery processes. It was also one of 
the first refineries anywhere to build a 
UOP “stacked” Fluid Catalytic Crack- 
ing unit. 

Now Rock Island has scored another 
“first”—a complete refinery unit which 
is instrumented by electronics. 

The new type of instruments are 
controlling our 2,400 barrel-per-stream 
day UOP Platforming unit, which went 
on stream recently to produce motor 
fuel blending component. Although 
the Platformer has been running only 
a short time, the electronics equipment 
already has paid dividends through a 
smoother startup and easier handling. 

Our decision to install electronic 


L. E. Winkler 


controls was based on economic fac- 
tors as well as our desire to keep ahead 
of the industry in modern refining tech- 
niques. We took a long-range look at 
the potentials of this new type of 
equipment and ascertained that: 

(1) It would increase the reliabil- 
ity of the Platformer’s operation in 
cold weather by eliminating the pos- 
sibility of freezing up of instrument 
transmission lines. 

(2) It would do away with racks 
for the pneumatic tubing from the 
graphic panel to the battery area, thus 
reducing initial installation costs and 
problems connected with startup and 
maintenance operations. 

(3) ft would result in better con- 
trol because of the increased sensitivity 
of electrical impulses. 


Controls Work Perfectly 


The electronic controls worked per- 
fectly from the very beginning. On 


the day selected for the startup of the 
Platformer, oil was put into the unit at 
9:30 a.m., and in less than three hours 
the unit was completely “lined out” 
operating smoothly at the desired con- 
ditions. In less than two weeks, the 
unit had fully proved itself and had 
come to be considered a part of our 
routine refinery operations. Universal 
Oil Products Company designed, engi- 
neered and licensed the Platformer. 
UOP’s instrument department engi- 
neered the installation of the electronic 
controls. 

In our instrumentation, transmitters 
located in the battery area of the Plat- 
former measure temperatures, pres- 
sures and flow and convert them to 
electrical signals. These go to recorders 
located on the graphic panel and to 
controllers, also located on the panel 

The controller compares the signals 
with a signal from the set point mecha- 
nism on the recorder that has been set 
previously by an operator. The con- 
troller sends out a current signal to the 
control valve, causing it to assume a 
given position. In the event the trans- 
mitter signal does not match the set 
point signal exactly, the controller 
modifies the current signal to the valve, 
located in the battery area. At the 
valve, the current signal is converted to 
a pneumatic pressure corresponding to 
the current signal in order to supply 
the power necessary to position the 
valve. This causes the valve to either 
open slightly or close slightly in order 
to bring the transmitter signal back 
into line with the set point signal. 


Electronic Controls Act Swiftly 


We have found that the electronic 
controls give almost instantaneous re 
sponse when there are variations in 
temperature, pressure or flow through 
the Platforming unit. In addition, there 
are few moving parts in the equipment 
thus reducing maintenance and weat 
[here is also complete initerchangeabil- 
ity of parts, making it as easy to change 
parts as it is to change a light bulb 

We at Rock Island are proud to be 
the first refinery in the United States 
to install complete electronic controls 
to operate a major processing unit, 
and we believe sincerely that this in- 
strumentation will go far toward help- 
ing us to consistently make better 
petroleum products from the crude oil 
that we process. 
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INDIANA 
REFINERY 
MAINTAINS 
LEADERSHIP 

WITH 

NEW 

UOP PLATFORMER 


designed, engineered and licensed by 


UNIVERSAL 
OIL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, 1LL., U.S. A 
® Laborotories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /aveslment 





ONE HEATER DOES JOB OF THREE 


with seins ZONE Cortod 


Multiple Coil Heating Cuts Costs... 
Is More Efficient...Requires Less Space for Catalytic Reforming 


+ Zone Control of Selas Gradiation Heaters per- 
mits independent operation of more than one coil 
in a single radiant setting. By proportional varia- 
tion of absorption rates in accordance with maximum 
allowable tube wall, film or process temperature 
whichever is limiting each section of the heating 
surface is more effectively utilized thereby 
minimizing residence time and pressure drop. 
Selas Gradiation Heaters are currently in opera- 
tion in most of the major catalytic reforming proc- 


esses and provide: 
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e Compact heating units with multiple coils and 

absolute temperature control in a single radiant 

chamber. 

e Flexibility in shaping the heating curve. 

e Complete combustion with little or no excess air. 

e Prolonged tube life lower maximum tube wall 

temperature, through more uniform circumferen- 

tial heat distribution, minimizes corrosion rate. 
Where two or more process streams require separate 
heating you'll find it worthwhile getting the facts 
on Selas Gradiation Zone Control. Let us send you 
our bulletin on selection of heaters for petroleum 
refining. 
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GIRDLER DESIGNS... 
ENGINEERS AND 
BUILDS PLANTS 


How you benefit from GIRDLER 
leadership in catalyst technology 


IGH QUALITY Girdler catalysts enjoy industry-wide 
H recognition as the answer to many tough catalyst 
problems. Girdler manufactures many types of catalysts for 
a wide range of processing applications. Our experienced 
catalyst technicians are well-qualified to work with you to 
prepare catalysts to meet your specifications. Or, if preferred, 
we will take your formulae and tailor-make catalysts to 
your exact requirements. 


-»-FOR 
purifying 
liquid or 
gaseous 
hydrocarbon 
mixtures 


Why not take advantage of Girdler’s experience in solv- 
LY Eo ing catalyst problems? Call the nearest Girdler Office today. 
oo —teaarlia ’ Write for bulletin, “Physical and Thermodynamic Properties 
rma ep of Elements and Compounds”. 
of sulphur 


roe Ie | ke GTRDLER Compary 


sulphide A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco. 
in Canada: Girdier Corp. of Canada itd., Toronte 
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%PROPORTIONEERSY, “ON-STREAM” BLENDING 
SYSTEM PROVIDES NEW SPEED, FLEXIBILITY AND ECONOMY IN 
THE DIRECT LOADING OF haesemned GASOLINES 
¥ waa eS 


BASE STOCK 
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% PROPORTIONEERS% “on-stream” blending 

methods combine two or more liquid components 

in any proportion by weight or volume and formu- 

lations are maintained under all circumstances 

by automatic built-in “fail-safe” design features. 

Costly mixing tanks are eliminated, manpower 

and plant space saved, and internal transfer prob- New plant of Canadian Oil Refincsten, Ltd. at Sarnia, Ontario, 


employs %Proportioneers% equipment to continuously blend five 


lems are greatly simplified. Ask for recommen- asoline components, TEL, and dye, in producing its famous White 
ose products at loading rates up to 2,880 barrels per hour. Photo 


dations and descriptive literature, shows Automatic Blend Manifold with Pump House and Control 
Room in background (TEL building in left hand corner). 


%Prorortioneers% Gasoline Blender Cor trol Pencils 
with automatic batch cutoff panel at right. 


%Proportioneers™, Loss-in-weight Scale and Contrel Panel adds 
TEL to finished blend in proportion to flow rate. 


Write to PROPORTIONEERS, INC., 412 Harris Ave., Providence 1, R. 1. 


@PROPORTIONEERS 


DIVISION “IF INDUSTRIES INC 


LOGRS (RON FOUNDRY «© OMEGA MACHINE CO. © BYUILOERS-PROVIDENCE inc 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 
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The Mail Box... 


Word from Italy 
To The Editor 

Thanks for the letter and the news 
(construction boxscore reprint) kindly 





sent us 

We were pleased in noticing in your 
“Boxscore” tabulation of July the first 
announcement of the plant under con- 
struction for the ILSEA refinery, and 
we shall read with much interest in your 
October issue further data reported on 
our company s activities 

As you know, almost all of our engi 
neers have personally subscribed to 
your Perroteum REFINER, which has 
proved to be a publication always inter- 
esting and of valuable help to petro 
leum designers 

We will not fail in letting you have 
further information on new plants as 
well as data that we might think to be 
of interest for your magazine 

Tecnider 
Tecnica Idrocarburi e Derivati 


Milano, Italy 


Refers to Handbook 
To The Editor 


For the past many years, I have used 
PerroteuM REFINER as a reference for 
my students and for my writings. Indeed, 
when | taught a course here on petr: 
leum refining as | did for ten years, yout 
Process Handb« k Was employed as a 
supplementary text 

I am in tl yrocess of revising my last 
textbook, “Cher Process Industries,” 
ot wht h are und 50.000 copies have been 
sold throughout the world. I am placing 
im this revision as part of the petroleum 
chapter a division on petrochemicals. I 
am likewise tieing in petrochemicals as 
a source of other organics in other chap 
ters throughout the book Indeed this 
revision 1s practically a complete re 
write 

| have before 1 your November, 1953 
Petr chem al Process Handbook and | 
am gomg to give even more reterences 
than | have in the past to the PeTroLeuM 
REFINER in this revision. It would 
help mie 1 the revision if you could 
send me ‘separate”’ of your Petre 
chemi al oOcess Handbook 

R No; 

Prot r of Chemical Engineers 
Purdue | nivers ty 
Lafayette, Ind 


Handbook Praised 


To Phe Editor 

Wel received r September, 1954 
copy of Prerroceum REFINER and find 
that you ha done a fine job in de 


rm Shreve 


scribi t t s processes ina short 
easily und oO 1 

We ould hil » purchas hive 
tional pt he Septet ber issu 
that w ‘ ribute them among our 
buyers who andl related petroleum 
products 


ompany 


Midland, M cl 


Handbook Outstanding 


ir ft est « ym phi 





WELDING FITTINGS CAST IN ALL 
CORROSION and HEAT 
RESISTANT ALLOYS 


give you 
freedom of design 
on 
piping systems 








You no longer need to let alloy 
problems or unusual shapes or sizes 
of fittings limit the design of your 
piping systems. ESCO can supply 
you with fittings of all standard 
corrosion and heat-resistant alloys, 
including 0.03 max. carbon, or spe- 
cially modified alloys in wall sec- 
tions and dimensions to meet your 
most exacting requirements. 

You get fast delivery, even on 
small quantities. No waiting for 
long runs of standard production 
items to be completed before your 
job can be started. Big orders can 
be handled efficiently and economi- 
cally, too. ESCO pays the freight on 
orders of $300 or more. 

ESCO also offers you centrifugal- 
ly-cast Spuncast" pipe, all types of 
flanges, screwed fittings and flanged 
fittings cast specifically to meet your 
needs and analyses. Complete en- 
gineering assistance for your piping 
system is available, if needed. Ask 
for details or write for free booklets 
“ESCO Stainless and High Alloy 
Products for the Process Industry” 
... How to Cut Costs With ESCO 
Spuncaset”. . ."ESCO Cast High 
Alloy Fittings” 


--- the toughest 
corrosion problems 
wind up at... 


HIG) 


ELECTRIC STEEL FOUNDRY Co. 

a facturing ESCO International and New York Office 
ants 420 Lexington Ave., New York City, N.Y 

: A 25 . ‘ ‘ ° Salt Lake City, Utah 
seer te ten Other Offices and Warehouses Honolulu, Hawaii 

‘ Los Angeles, Centralia, Pa in Canada, Vancouver 
712 Porter St San Francisco, Calif Houston, Texas British Columbie and ; 
Danville, lilinois Seattle, Sookane, Wash Medford, Eugene, Ore Toronto, Ontario 
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ments to George Gibbs and ; who THE SIMI LE 


contributed to the production of the 
September Process Handbook. We think 


» layout and composition is outstanding 
LL. A. McNeil 


Purchasing Agent 
r, Jr., Ime 


nt lexas 


linge 


‘Best in Field”’ 


lo the Editor 


Many thanks for your kind lett o 
August 23rd; it was sincerely appreci 
d. | would be ungracious if I did no 


wledge my debt to the REFINER 
background information, not only 

the preparation ot this paper, but on 
developments in the imdustry dur the 
past 22 years. | have ) na REFINER 
} 


subscriber continuously since 1932 


and 
the finest publication in 


v, the three papers « 


developments im =. the producti 


transportation and refining brancl 


' 
e industry were presented under 
sponsorship of the Petroleum Divisv 
ASME at the Mexico City meet re 
It is ur hope to present annualiy a 
similar review 
We are loc ing torward to or mt 
nierene I ) Angeles and I hope 
at \ 1 i! ind it po sible to attend 
S. Rearick 
Manaver or kngineering 
Che C. W. Nofsinger Company 
906 Crrand Avenue, 
Kansas City 6, Mo 


< 
1 
t} 


MEASURES 
Getting Ahead INSIDE TUBE 
lo the Editor DIAMETERS IN .001” 


Your August, 1954 issue presented a 
very interesting item entitled “How to 
Get Ahead.” 

May we have permission to copy this 
article im ditto form for use 1 our 
plant? We would, of course give full 
credit to Perroteum REFINER 

Some years ago we had a bulletin en 


titled “Thought for the Week” which IT’S A QUICK, SURE GUIDE for setting tube expanders for con- 


attracted considerable attention. We are \ gee 
cuanidevian the seviedh of & teniler bul denser and heat exchanger tubes. When the gage is inserted 


ee ot _ - aw ial in the tube, three hardened steel balls, protruding from the 
int tink | xe hollow steel barrel, are held up against the tube wall by a 
Engineering Department spring loaded mandrel. This three point contact gives an ex- 
at * ——— Ine tremely accurate measurement and the tube inside diameter is 
Elkhart, Indiana then read directly from the dial which is graduated for heat 
exchanger and condenser tubes. The long barrel has an adjust- 
Tulsa Says Ditto able stop collar which not only centers the gage but can be 

Fe the Edttos set for various thicknesses of tube sheets. 

e would like permission to u you 
fe lg “He boarder Ahead” from WRITE FOR LEAFLET Y-39 

Phe os thas eas a Gives complete details, including prices. Write the 


would like to have copies made for dis Elliott Company, Lagonda Division, Springfield, Ohio. 


tr on throughout the Refinery 


Ann Fellows ‘ 
meee ee ¢ Editor Lagonda tube cleaners and tube expanders make tube mainte- 
} 


nance easier. Write for descriptive bulletins. 


V4-17A 


ELLIOTT Company fi 


STEAM TURBINES © MOTORS + GENERATORS © OL ALRATING HEATERS © £11 C TORS © CONDENSERS © CLWTOIT UGA COMPRESSORS « [URBOC MARGE RS + TuGE CLL AmERS © Cleamres 
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YOU CAN TURN OVER 6 million gallons quickly, smoothly, and 
uniformly with LIGHTNIN Side Entering Mixers. Thousands of 
these units, in sizes from | to 25 HP, are ot work blending 
straight-run gasolines, adding TEL, blending lube oils, mixing 
gas oils prior to cracking, controlling bottom sediment in crude 


storage tank« 


How fo be on safe ground 
when you plan for fluid mixing 


\ refinery engineer recently found he 
had been allowing two hours for a 
mixing operation that, when correctly 
done, took 15 minutes. 

Why take chances with fluid mix 
ing--when it’s so easy to be sure 
you re right? 

You can get the right data-answer 
for any fluid mixing problem 
quickly, without cost of obligation 
by handing the problem to your 
LiGHTNIN Mixer representative 

He eliminates guesswork and risk, 
by giving you an unqualified guaran 
tee of successful results. 

His approach to your problem is 
sound, fundamental —yet fully in step 
with today’s processing methods 

His recommendations are based on 


[] DH-50 and DH-5! Lob 
oratory Mixers 

[_] 8-102 Top Entering Mixers 
(turbine and paddle 
types) 

(_] 8-103 Top Entering Mixers 
(propeller type) 

[_] 8-104 Side Entering 
Mixers 

[_] 8-106 Condensed Coto- 
log (complete line) 

[_] 8-107 Mixing Data Sheet 

[_] 8-108 Portable Mixers 
(electric and air driven) 

(] 8-502 Mud Mixers (oil 
well drilling) 

[_] 8-503 Mixers for BS&W 
Control 


Nome 
Compony 


Address 





City 


25 vears of research and field experi- 


ence on thousands and thousands of 


applications. 


Save on upkeep, too 


He can show you the way to mainte- 
nance savings you may never have 
thought possible with fluid mixers. A 
sensible program for reducing ma- 
chine obsolescence, and keeping re- 
placement costs low, 

Before vou select a fluid mixer for 
any purpose, find out how much time 
and effort you can save by checking 
first with Mixco. Get the facts now 
on the LigHTNIN guarantee that pro- 
tects you unconditionally. Call in your 
LIGHTNIN representative. or write us 


164-m Mt. Read Blvd., Rochester 11, N. Y. 


In Canada: Greey Mixing Equipment, Ltd. 
100 Miranda Ave., Toronto 10, Ontario. 


Please send me, without obligation, catalogs checked at left 


Title 


Zone State 


CAUSTIC TREATING and other mix- 
ing jobs become fast, efficient opera- 
tion with turbine-type LIGHTNIN 
Mixers. You can mix, blend, suspend 
solids, get intimate gas-liquid and 
liquid-liquid contact, in open tanks or 
closed pressure vessels with these 
units. Standard sizes from 1 to 500 
HP provide hundreds of power-speed 
combinations. 





FOR TANKS up to 3,000 gals., con- 
tinvous or batch mixing, pipeline 
mixing, there are 30 LIGHTNIN pro- 
peller-type models to choose from. 
Sizes 4 to 3 HP. 


OPEN TANK becomes an efficient 
mixing vessel when you add a 
LIGHTNIN Portable Mixer. Over 30 
models, electric or air driven. Sizes 
Ya to 3 HP. 


“Lohtanr 


WMxers— 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivia mixing specialists 
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THE HISTORY of man than three percent of the sales value of oil refinery 
Regimentation VSeiind is the history of the products, will climb to 15 percent by 1970 


individual’s fight against 2. Domestic demand for petroleum will inereas« 
The Grand Idea prt 


standardization, regimenta by at least 25 percent by 1970 — some of the ck 
tion, submergence in the anonymous herd mand to be met by importing foreign cruck 
Other predictions by Dr. Hill included 


Nobody has escaped the urge to express his 


individuality in lasting terms, though the stifling 1. The race among competitive oil companies t 


of that urge may have effectively begun with produce ing reasingly higher octane motor gasolines 


teacher's reprimand for initials seratched on a will continue at least for the next ten years. This 


grade school desk trend will be accompanied by an increase in com 


pression ratios in automobile engines 


? 


Today's complex machinery with its attendant ; 
. 2. Demand for asphalt will be three times the 


need for teamwork has lengthened the odds against ' 
him who would lift his head from the ranks, But current output within the next 15 years 


by the same token, the increasing need for spe If growth is an indicator of economic health, and 


cialized minds has made it more necessary than it would be hard to find a better one, then the oil 


ever that individualism not be stifled. To phrase it industry is going to continue to be a very fine busi 


another way: “We cannot afford to make a dis ness. id £08 
placed person out of the man with the Big Idea 

These were the words of Crawford H. Greenewalt 

president of FE, I. du Pont de Nemours & Com 

pany, who spoke to a nationwide radio audience 

and to 2000 delegates at the National Satety Con 


gress in Chicago late last month 


THE OW. INDUSTRY. is 
Atoms and closing its ranks and consoli 


dating its opinions regarding 


Because our society has grown so complex, said of 
Greenewalt, the team effort has been necessary to 
accomplish things beyond the range of individuals Mosquitoes 


working alone. “But we must not obscure the atomie energy as a compet 


- 11) . vu ‘ . a » > nite 
essential uniqueness of the individual by permit tive energy producer. Looking over the statement 


ting the composite of the man to become a stand of responsible oil industry officials, one concludes 
ird, There is evidence that we are in danger of the concensus is that while atomic energy is certain 
‘ ‘ ‘ s 


d to make itself felt, the time is not immediate, and 


the magnitude is not. significant. Over-all demands 
for energy are spiraling upward—-at such a rate in 
fact that the oil industry might well be hard put to 
satisfy all of its potential customers by 1975. Thus 
atomic energy could well fit in as a marginal pro 
ducer with specialized application 

Dr. Robert FE. Wilson, board chairman of Stand 


THE FUTURE looks mighty ard Oil Company (Indiana), had a few things to say 


Looking at bright for the refiring and on the subject before a recent session of the National 
The Future petrochemical industries ac Industrial Conference Board 

cording to several predictions “At the risk of seeming facetious, | will say that 
recently made by Dr. J. Bennett Hill, director of at the end of 20 or 25 vears we mivht turn around 
Research and Development for Sun Oil Company long enough to say ‘Was that a mosquito that bit us 
Speaking before the Sixth Annual Conference on and then go on trying to handle our growing busi 
Planning and Economic Development at Philadel ness.’ He said most experts would agree that 

phia this month, Dr. Hill saw the picture this way @ “lew, if any, atomic power plants will be built 


1. Petrochemicals, which now account for less for purely commercial purposes in this country within 
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Du Pont announces... 


NEW TYPE lube oil additives 


Starting with new engines, a representative number of taxicabs were tested in 50,000 miles of 
low-duty service to determine the effectiveness of DuPont Lube Oil Additive 564. Typical results 
are indicated by the two sets of photographs above. 

Notice the difference in sludge on the oil screen and timing gear cover on the left as compared 
to the clean appearance of the corresponding parts at the right. Those on the left were operated 
on o representative heavy-duty motor oil (for service MS and DG). The cleanliness of those on the 
right resulted from the use of the some base oil to which only DuPont Lube Oil Additive 564 
plus an antioxidant had been added. 


eee polymeric additives offer solution 
to your low-duty sludge problems 


A new solution to engine oil sludge prob 
lems, particularly those caused by low- 
power, low temperature, and other low- 
duty driving conditions is now possible. 
This is especially significant in helping 
promote your product to the mass passen- 
ger car market, and is also of interest to 
the operators of urban fleets—taxis, buses 
and delivery services. 

The solution of sludge problems is 
available through the use of new poly- 
meric lube oil additives by Du Pont. Be- 
ing outstanding detergents and viscosity- 
index improvers, these double-action ad- 
ditives are exceptionally effective under 
stop-and-go driving conditions. They are 
especially effective in retarding sludge for- 
mation on all engine parts in contact with 
lubricating oil. As a result, Du Pont Poly- 


meric Lube Oil Additives help maintain 
good engine lubrication and extend the 
useful life of your customers’ engines. 
Leave No Deposit 

Polymeric lube oil additives, being ash- 
less detergents, permit more efficient op- 
eration of the engine oil system. Oil 
screens and filters are kept clean and free 
from sludge. The resulting free flow of 
oil through the engine keeps it in better 
operating condition. 


Cost Less Than Other Detergents 
DuPont Polymeric Lube Oil Additives 
are effective in low concentrations. And, 
when used in multi-graded oils, result in 
substantial savings since these new addi- 
tives are both detergents and V.I. im- 
provers. They are supplied in two molecu- 


Petroleum 


E. i. DU PONT DE NEMOURS & COMPANY |[INC.) Regional { cH ~~ 


Petroleum Chemicals Division * Wilmington 98 


For more data on advertised products, use Readers’ Service Cards, last page 


Delaware 


Offices: bi ane Bae 


CANADA, Dw Pont ¢ 


mpany of 


PETROLEUM 


lar weights—Lube Oil Additive 564 (for- 
merly PL-164A) and Lube Oil Additive 
565 (formerly PL-164). 

Commercial quantities of both addi- 
tives are now available. For testing their 
effectiveness in your own engine oils, 
why not send for your samples now? Any 
of our regional offices listed below will 
help you. 


816. 5.pat are 
Better Things for Better Living 
+ + + through Chemistry 


Chemicals 


Phone COlumbus 5-2342 
Phone RAndolph 6-8630 
Phone Tulsa 5-5578 
ne Blackstone 1151 
one MAdison 5.1691 


als Division, 80 Richmond St. W., Toronto 1. Ont 
Nemours Building, 6539 Wilmington 98, Delawore 
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10 vears. The few would be only at points remot 
from conventional fuel supplies 

@ “Between 10 and 25 years from now —depend 
ing on technological developments and prices of com 
petitive fuels a moderate proportion otf the larger 
new power plants might be built to use atomic fuel 
But no efficient existing plant would be shut down 


or converted to atomic fuel.” 


SOME DECLINE in the 
nation’s gasoline stocks has 


Product Stocks 


Outlook Bright been made in pgent months 
With the principal highs 
seemingly localized in a relatively small area. 

Gasoline inventories in mid-October were 104% 
million barrels higher than they were a vear before, 
although they had been 22 million barrels more in 
the middle of June 

The Indiana-Ilinois-Kentucky region reported 
more than half of the nation’s increase over last 
vear. Stocks in that region are 6 million barrels 
larger than inventories were a year earlier, while 
the total U. S. gain has been only 10% million 
barrels 

No other section of the country has experienced 
a substantial stocks growth over 1953 volumes 
Supplies in the Appalachian region are slightly 
over 134 million barrels higher; East Coast’s are 
up 1144 million; North Louisiana-Arkansas and the 
Gulf Coast stocks are each a little over 1 million 
barrels larger. Gasoline totals only 34 million bar 
rels more in the Rocky Mountains. 

California’s gasoline stocks are down more than 
134 million barrels; Oklahoma-Kansas’ are off a 
million, and a small decline is shown for Inland 
Texas 


A Bright Future LISTENING to the argu 
ments of high tariff propo 
nents, one might get the idea that American chem 
ical companies can’t compete with low-cost 
European competition 
\t a recent meeting, M. F. Mitchell, general 
manager of chemical industry administration for 
Shell Petroleum, Ltd. pointed out that a number 
of American products are not even being produced 
abroad and have no acceptable foreign substitute 
\lso, though European manufacturing costs may 
seem low, the U.S. ts able to produc e a low-cost 
product because of the large thruputs and well 
engineered plans of their plants, he said 
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The favorable political and economic climate in 


the U.S. is another factor which shouldn't be dis 
counted. Finally, while Europeans make many new 
discoveries as a result of their emphasis on basi 
research, they do not also emphasize development 
and commercial research as do Americans, 

Chemical consumption in 1960 in countries out 
side the United States promises to increase 140 
percent over 1950. American exports to meet part 
of this market cannot be built by random sales in 
foreign markets, Instead, the American producet 
must build solidly and steadily and shoulder to 
shoulder with the foreign producer. This will re 
quire an understanding of the foreign producers’ 
problems, a recognition of the different methods of 
their approach and a realization that international 
trade is desirable 


WHILE recognizing the 
Hurt by importance of investigating 


News Treatment committees in Congress, 


we cannot help but be dis 

mayed by the unfortunate publicity which results 
from the way in which some investigations are 
conducted, So frequently, a blast will come out 
against a certain group which receives big head 
lines and television focus. The answer to the 
charges, which come later, are often not accorded 
the same flamboyant treatment even when they 
completely refute the original charges 

A? WW. scott, president of the National Petro 
leum Association, calls attention to the unfavor 
able publicity given the petroleum industry about 
a year ago in regard to the increase in petroleum 
prices. The investigation by the House Interstate 
and Foreign Commerce Committee was opened 
with television and movie cameras focused on the 
first witness and several members of the Commit 
tee issued press statements. Unfortunately many 
of these statements were issued in advance of the 
taking of any testimony and reflected an opinion 
by some members of Congress that price increases 
were not justified by economic conditions, The 
replies to these charges, given by the NIA and 
WPRA, did not receive near the initial publicity 
that the advance statements received. Further 
more, when prices were reduced a few months 
later in response to the law of supply and demand, 
the publicity was even less 

Less conspicuous to anybody but the lawmaker 
is the report of the House Interstate and Foreign 
Commerce Committee. The only reference made 
to the hearings of last summer was that the Com 
mittee had initiated an investigation of the price 
increases in petroleum products. 





Quartz head engine used by 
Ethyl permits examination of 
flame by eye or instruments. 





ETHYL RESEARCH TAKES A FLAME APART 


to help tomorrow's engines run better 


= up in the mystery of how gasoline 
burns is a vital secret. It is known that doz- 
ens of chemical combinations are formed and 
broken down in the flame. But what are they? 


It’s hard enough to find out what goes on 
in a candle flame. But when you put the 
flame in the center of a block of cast iron and 
permit it to endure less than a thousandth of 
a second, the problem becomes even more 
difficult. And the difficulty is further increased 
since many important changes occur in the 
fuel as the fuel-air mixture is compressed by 


“Whirling pin cushion” designed by Ethyl people samples : 
engine deposits as they are being formed. the piston before the flame begins. 


Yet how much can be done to improve to- 
day’s engines depends in no small measure 
on how much can be found out about this 


vital problem. 


Ethyl research people have been working 
on the problem for many years in many dif- 
ferent ways. Recently they have developed 
new test instrumentation and have used ex- 
isting instrumentation in new ways, which 
show great promise in piecing together the 
answers. 

nin With the help of these new techniques we 
Pressure indicator developed by Ethyl research accurately 


senses the rapidly changing pressures in the engine cylinder 
and sends the information to an oscilloscope for measurement. about how gasoline burns. This will help re- 


may all someday know considerably more 





2 ] sp finers to make even more effective fuels, which 
will permit the production of more efficient en- 
zines than are practical today. 

Ethyl continues its basic research into this 


vital question. 


ETHYL CORPORATION 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 


Thermal plug mounted in combustion chamber provides a 
removable, temperature-controlled surface for collecting same- 


J 
al ples of combustion deposits. 





One 
of a series 
designed to 

introduce you 


to 


Nooter boilermakers inserting copper tubes in 
Reboiler Section of Large Stainless Stee! Column 


P 
rice can mean a lot of things—bargain.. . value quality... 


investment. 


To the processor looking for a “bargain basement” type of 
operation for his custom fabrications, Nooter is frankly not the 
choice—Nooter prices are seldom the lowest. On the other hand, 
to the processor for whom budget is an important consideration, 
Nooter prives are rarely the highest. But certainly for all proc- 
essors, who want the fullest value for every dollar spent, Nooter 


what is 
means the finest materials and workmanship, at any price 


\ . 
A Nooter fabrication always means a lot of features that you 


can't buy, yet features that add immeasurably to the final value 
of each job...such as highly specialized skills in working with the 
modern metals... unlimited work facilities ...on-time deliveries 
Ld that you can absolutely depend on, not merely plan around... 


these and more, at prices strictly competitive with services offering 


you much less. 


May we prove what we say? Send us your blueprints. We're 
confident we can show you how Nooter prices can give you the 


most for your fabrication dollar. 


Yours for the asking! “Beyond your Blue Prints,” a 
comprehensive study of Nooter facilities, 
capacity and work scope. 


“ 
ax? 


ae” : 
© orTrteEeR. CORPORATION 
Since 1896 , 1404 South Sonnet St. e Saint Louis 4, Missouri 


, Steel ond Alloy Plate Plate Fabricators and Erectors . .“Boilermokers” ga a Sere Sep 


2 6 ete ee 
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PARTIAL VIEW of the plant shows new furnaces in the foreground, the towers of a new hydroformer feed 
preparation unit and a new vacuum unit immediately behind the furnaces to the left, and the refinery's three 
catalytic crackers in the background to the right 


By Day... 


By Night 


Cities Service Builds at Lake Charles 


Three new units, one completed and one upcoming, will push the capacity 


of Cities Service’s big Louisiana refinery to 20,000 barrels a day. 


4 $22 MILLION EXPANSION pro- 
gram at the Lake Charles, La.. refinery 
of Cities Service Refining Corporation 
is two-thirds complete. The first two of 
three major units in the project have 
been completed and are now in op- 
eration. 

The two in operation are vacuum 
and hydroformer feed preparation 
units. The vacuum unit was added to 
process the topped crude in order to 
reduce the volume and improve the 
quality of the deasphaltized gas oil 
from the existing propane decarbon- 
izing unit. The two tower feed prep- 
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aration unit. for the fluid hydroformer 
was added ahead of the existing virgin 
gasoline stabilizing and fractionating 
facilities. 
The third 
day fluid hydroformer, 
ducing in the near future. This unit 


unit, a 17,250-barrel-a- 


will be pro- 
includes, besides the usual reactor and 
regenerator, a deethanizing absorber, a 
depentanizer, a splitter to remove the 
pre-Avgas cut and a 60-tray fraction 
ator to cut out ortho-xylene. 

The Lake Charles refinery, already 
the most modern in- 


one of world’s 
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stallations, will have an increased total 
crude thruput of about 20,000 barrels 
a day when the present expansion is 
completed. The new units will increase 
the refinery’s capacity by approxi 
mately 10 percent. 

The 


oil, increase the quality of the com- 


facilities will upgrade crude 


pany's motor gasolines and increase 


See CITIES SERVICE BUILDS and 


More Construction Items 
Page 227 





The medical history of a patient, being studied here by the author, has a vital role in efficient human maintenance. 


Human Maintenance Pays Off! 


Here’s how General Petroleum brought about reductions in the incidence 


of heart disease, overweight, back disabilities, hernias and digestive tract complaints. 


Dr. E. P. Luongo, Medica! Director 
Wenner 5| Petre leum Corps rat rn 


Los Angele 


THE METHOD of periodic physical 
examinations for 6000 employes in 
Petroleum 


sists of a planned procedure, furnished 


General Corporation con 
at regular intervals, depending on age 
and occupation The spirit governing 
the examination is one of spontaneous 
cooperation, based on attractive bene 
fits pointed out to employes through 
appropriate educational media. 
Examinations are offered to all em- 
ployes. Those under 40 are scheduled 
every two years, and those over 40 
every year. Some employes with cet 
tain physical defects may be examined 
every three or every six months. Some 
in occupations with certain potential 
occupational hazards are also exam 
ined at more frequent intervals. 
Physical examinations are performed 
either by physicians of the medical de 
partment or by private physicians 


designated by the medical department 
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The scope of the examination is de 
termined by medical history regarding 
signs or symptoms showing departure 
from normal emotional, or 
mental health, guided to some extent 
by a brief questionnaire filled out by 
the examinee, Questioning may relate 


organic, 


to human or job relations, with par 
ticular referenve to conflict at an occu- 
pational level. Some psychologic 
evaluation pertaining to job interest, 
aptitude, or job placement, is done 
when indicated. Insight family 
relations is obtained, when necessary, 
by tactful questioning regarding fam- 
ily problems, marital conflicts, and 
financial worries. With older employes, 
particularly those reaching retirement 
made to evaluate 
adjustment to age, diet, 
physical exercise, use of tobacco and 
about 


into 


age, an attempt ts 
including 


alcohol, as well as 
hobbies or avocations, all of which is 


questions 
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considered part of the medical history. 

This program applies to all em- 
ployes, and there is no attempt made 
to evaluate periodic examinations with 
any line of demarcation drawn between 
executive and non-executive. Unfortun 
ately, there tendency 
today to overemphasize the health 
problem of executives. In our experi 
ence we have found that executives are 
no more prone to ulcers, coronary dis- 
ease, OF neuroses involving 
“dependent than are the 
non-executives in the same age group. 


is a growing 


various 
behavior” 


Organic Health Appraisal [ct 
us now evaluate the appraisal of the 
in terms of 
First, the 


employe’s organic health 
the benefits it produces. 
benefits to employes: 

By regular examination, healthy 
employes are reassured against doubts 
as to their physical condition; hypo- 
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chondriasis is reduced. Through ad- 
vice given to employes regarding phys- 
ical defects which may be found, em- 
ployes are assisted in maintaining 
their health. The impact of disabling 
organic disease is reduced by early 
detection, and employes are encour- 
aged to seek treatment from their pri- 
vate physicians before irreparable 
harm is done. In General Petroleum, 
the following has been experienced 
(with due consideration given to age 
of employe population k 


@The incidence of disabling and 
fatal cardiovascular heart disease 
been decreased 15 percent 
1948. 
have 


has 
since 
There 
consequences 
since 1950. 
The incidence of overweight has 
been reduced from 25 percent of 
employe population in 1951 to 15 
percent of employe population in 
1954. 


disabling 
diabetics 


been no 
among 


@ Mortality from malignancies of 
internal organs in males has 
dropped 33 percent since 1948. 
@ Disabling diseases of the diges- 
tive tract have dropped 20 percent 
from 1948 to 1954. 
In females, the mortality from 
breast) and malignancies 
has decreased 50 percent 
1948. 

As a result of reduction in morbid- 
ity of disabling illnesses, there has 
been a concurrent reduction in wages 
lost due to absenteeism for chronic de- 
generative diseases and malignancies. 

To General Petroleum as an em- 
ployer, the appraisal of the organic 
health of employes yields these bene- 
fits: 

Between 19148 and 1954, the com- 
pany has experienced less industrial 
accidents due to pre-existing physical 
disabilities in all groups. As a 
result, Workman’s Compensation costs 
for certain types of injuries and dis- 
eases have been reduced. For example: 
costs for industrial hernias have 
dropped 10 percent since 1948. Costs 
for serious back injuries were reduced 
33 percent. We have had no claims for 
“industrial” heart cases in six years. 
Occupational disease of skin has been 
reduced 80 percent. 


pelvic 
since 


age 


In the field of industrial hygiene, 
the physical examinations have en- 
abled the company to control more 
effectively the effects of possible un- 
healthful exposures in the working 
environment. We have been in a better 
position to meet the requirements of 
laws and regulatory orders involving 
the health of personnel on the basis of 
information obtained on physical ex- 
amination which has been transmitted 
to the management. 
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Here are the conditions for good health— 
How do YOU measure up? 


Health does not consist only of being free from mental or organic 
disease, declares the author. He says conditions for health in any indi- 


vidual are: 


A. Past history 


1. A wise “selection” of antecedents in preceding generations. 


2.A reasonably happy and emotionally-secure childhood. 


resent or adult history 


. Freedom from organic or mental diseases. 


P 
|. A satisfactory home and occupational situation. 
2 
> 
>. 


A sense of humor. 


1. Opportunity for self-expression in creative endeavor. 


. Sufficient rest and non-competitive but productive leisure, with 


ability to change pace, 


. Physical, mental, cultural, and educational fitness for occupation. 
7.A true sense of humility toward one’s ability, both in success and 


in failure. 


. Adequate social mores or roots in the community, and a willingness 


to bring benefits to the community without thought of material gain. 


This requires a 
and neighbors. 
Ability to adapt 


charitable attitude toward one’s family, friends, 


to age (more psychologic than physiologic). 


A spiritual point of reference outside of secular or material exist- 


ence, and sufficient faith to leave some things beyond mortal con- 


trol to the “powers that be.” 





Finally, the community at 
benefits: 

The economic “health” of a com- 
munity is affected by the health status 
of workers living in that community. 
When a communicable disease, such as 
tuberculosis, is detected in its early 
stage at the time of periodic examina- 
tion, the spread of this disease is in- 
hibited. When there are a maximum 
number of workers reporting to the 
job, and working at an optimum level 
of efficiency, the butcher, the baker, 
and the banker are benefited. In pre- 
venting disabling consequences of dis- 
there is a reduction in the 
number of families suffering large 
economic losses from serious illness o1 
early death of the bread winner. Some 
of these families could become public 
charges. 

These are the benefits to the em- 
ploye, the employer, and the commu- 
nity at large which spring from the 
first of the three appraisals used in 
our program of periodic physical ex- 
aminations. 


large 


eases, 


Mental Health—Now consider 
mental health and psychosomatic com- 
plaints: 

Any physician with some interest in 
psychologic or emotional reaction can 
detect most of the cases in industry 
where there is an interplay of stress, 
either on an occupational or on a non- 
occupational basis. 

There is some doubt here as to the 
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advisability of formal programs in in- 
dustry for psychologic or psychiatric 
evaluation of employes. By formaliz- 
ing psychologic or psychiatric services 
in industry, tendency to 
overestimate or overextend the area of 
employe population needing this serv- 


there is a 


ice. Only a very small percentage are 
candidates for formal psychologic 
evaluation, and there are an 
smaller group for psychiatric evalua- 
tion. From 85 to 95 percent of em- 
with emotional difficulties, 
occupational or non-occupa 


even 


ployes 
either 
tional, can find solutions to their prob 
lems with the help of their foremen 
or supervisors, the industrial physi- 
cian, the private physician, family, 
friends, relatives, or a minister. Any 
employe who can solve this emotional 
conflict with the aid of one of these 
sources, has no business in the office 
of a psychiatrist or a psychologist. 
Psychosomatic or mental health 
problems are considered at the time of 
periodic examination of the employe, 
or on special referals to the medical 
department by foremen and supervis- 
ors who may suspect that the employe 
is having emotional difficulties on the 
job. In recognizing such an employe as 
a complete individual with a home, 
family, financial worries, as well as 
problems related to other employes 
and supervisors, the majority of these 
cases can be handled by analyzing the 
with the individual. We at 
tempt to help the employe gain an un- 


stresses 
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Human Maintenance Pays Off! . . 

















The organic health appraisal reassures healthy employes against doubts as to their physical condition. For others, the impact of disabling organic 
disease is reduced by early detection, and employes are encouraged to seek treatment from their private physicians before irreparable harm is 


done. Electrocardiagraphs (left 


derstanding and insight into his be 


havior. However. the appraisal of the 
employes mental health, his psye hoso 
and the potential 


exist in 


rate complaints, 


sources of stress which may 
his environment, constitute a large and 
ignifeant part of our periodic exami 
nation program 

Let us evaluate this appraisal, from 
the separate viewpoints of the employe, 
the employer, the medical profession 
and the community at large, in terms 


of benefits produc ed 


First, benefits to the employe: 
Benefits derived from periodic ex 
amination in the field of 
and mental health are as important as 
health. By 
considering an employe as a total o1 


emotional 


those related to organic 


‘whole being.” we have been able to 
assist and counsel him on problems 
seek 


counsel from other qualified sources 


for which he often hesitates to 


As a result. the incidence of “nervous 
breakdowns” or severe disabling psy 


choneurosis among employes in this 


+ 


i 


a 


Employes are encouraged in the matter of frequent eye examinations 
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above) ore a part of the periodic physical checkup. X-ray (right, above) examinations are taken frequently 


company has diminished 25 
during the six-year 
1948 and 1954. By showing an interest 
in their emotional problems, employes 
“belonging” 


percent 
period hetween 


receive a real feeling of 
in their work with the company. 


Next, the benefits to the em- 
ployer: 

There has been a reduction in ex- 
plosive human relations problems due 
to emotional upsets. Industrial 
dents due to emotional problems also 
The company has 


communications 


acci- 
have been fewer. 
another channel of 
with employes, and the trained obser- 
vation powers of medical personnel 
are available to management in spot- 
ting personnel and human relations 
problems. By showing a concern for 
employes as individuals, the company 
benefits ‘n improved morale. 

To the community at large, the ap- 
praisal means there is a reduction in 
the number of disabling neuropsychia- 
tric cases in the community and this 
decreases the number of families suf- 
fering economic losses. 


Health Habits — The third element 
in our periodic examination is the em- 
ployes’ health habits. 

At time of periodic physical exam- 
ination we question the employe with 
See HUMAN MAINTENANCE 
Page 272 
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Pressure Vessel Design 


Bey essure vessels continue to be of 


prime importance to refineries and 
petrochemical plants. The need for safe con- 
struction at reasonable cost in the face of 
increasing pressures and temperatures has 
been the basis of much study. Add to this 
the complications of corrosion protection 
and the limitations of presently available ma- 
terials, and the problem of pressure vessel 
design becomes a knotty one indeed. 
We present in the succeeding three articles 
a comprehensive review of the problems fac- 
ing the pressure vessel designer, and the re- 
sults of investigations into the determination 
of allowable membrane stresses and the de- 
sign of multi-layer vessels of high-strength 
material. 


New Alloys for Multi-Layer Vessels 


Techniques of construction, development of high-yield strength, low-alloy 


plate steel, fabrication of a vessel from this steel, and test of the vessel is reported. 


G. E. Fratcher, 
A. O. Smith Corporation, Milwaukee, Wis 


VARIOUS DESIGNS of cylindrical pressure vessels 
for containing high-pressures have been proposed. One of 
the more promising methods is the use of layer construc 
tion in conjunction with high-strength material. 

A multi-layer vessel is defined as a vessel whose cylin- 
drical portion is made up of two or more contacting bands 
or layers. The inner shell is the innermost band of a 
layer vessel and is made up in the same manner as any 
solid wall vessel. The longitudinal seam is radiographed 
and the shell stress relieved. Each layer is progressively 
wrapped around the inner shell by mechanical means and 
the longitudinal seam butt welded. The thickness of the 
inner shell is usually from 1, to 1% inch, All layer longi- 
tudinal welds are staggered relative to each other and are 
ground flush prior to adding the subsequent layers. The 
ends of the multi-layer shell sections are scarfed for 
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welding to adjoining sheli sections and closures, The shell 
sections are welded together and the heads or end closures 
are welded to the shell sections. 


Design 

Characteristies- The combination of the wrapping 
load imposed during fabrication of the multi-layer shell 
by the wrapping machine and the weld shrinkage of the 
longitudinal layer seams provides desirable stress distri- 
bution for working pressures anticipated in operation of 
the vessel. The multi-layer construction provides flexibility 
and the welding requirements are only those of thin wall 
shells. In welding the girth seams, the layers immediately 
above the top of the weld as it is being built up do not 
conform to the shrinkage of the weld layer immediately 
below. The effect of this is that the longitudinal weld 
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shrinkage affects only one layer at a time except at the 
longitudinal seam where a maximum of two layers are 
affected, and the shrinkage stress is only a fraction of that 
developed in solid wall vessels. Weld shrinkage in the 
circumferential direction is controlled by peening and in- 
duces desirable compressive stresses in the weld metal 
similar to those which are inherent in the multi-layer shell 
construction, Stress relieving of multi-layer vessels, there- 
fore, is not required or desired. 

Further proof of this was exhibited by fabricating two 
identical layer vessels. The layers came from steel plates 
that were split in half and each half was used in each 
vessel in identical positions. One vessel was stress re- 
lieved at 1150 F. and the other was not. The physical 
properties of the steel in each vessel was determined by 
test coupons cut from each plate. Both vessels were tested 
to destruction, and the vessel which was not stress relieved 
developed a slightly higher burst test pressure than the 
other. Both vessels failed in the shell section and provided 
a ductile fracture without any shattering or fragmentation 
and developed their full calculated strength. Stress _re- 
lieving is not recommended and has not been used on over 
7000 vessels fabricated of this construction to date, 


Design—The Lamé formula or a modification of it has 
generally been accepted by code authorities for thick wall 
vessels. Multi-layer vessels tested to destruction have al- 
ways indicated conformance to the Lamé formula. The 
Lamé formula is: 


Re PCR,’ + Ry De ( iIS+Pp 
. R? ort > Vs p 1) 


in which S is the unit hoop stress at the inner surface in psi, 
I’ is the internal workine 
the radu of the outside and inside of the cylindrical shell in 


pressure in pst, and R. and Ry are 


meches 

A study of the Lamé formula indicates the desirability 
of a spread in the allowable stress and the working pres- 
sure emphasizing the desirability of the use of higher 
strength materials. Even higher pressures can be achieved 
by equalization of stresses throughout the vessel wall by 
an initial pre-stressed condition of the vessel wall with the 
inner shell in compression as outlined in a paper entitled 
“Multi-Layer Construction of Thick Wall Pressure Ves 
sels” by T. M. Jasper and C. M. Seudder in the 1941 
Transactions of the ASCE, 

It is interesting to note that the general search on the 
methods used for designing pressure vessel cylinders dis 
closes approximately 31 different formulae for this pur 
pose, We have theorized that the Lamé formula has held 
for high pressure multi-layer vessels because they only 
needed the two dimensional stress system of the maximum 
energy theory, because shear cannot be transmitted from 
one layer to the next. For this reason the layer vessel 
under pressure acts, to a large extent, so far as the shear 
transmission is concerned, as a catenary of a bridge 


Code Status Multi-layer vessels are designed and 
constructed in accordance with the rules of the ASMI 
code as far as applicable, but cannot be stamped with the 
ASMI code symbol because the code does not cover this 
proprietory article in its rules. They are normally de- 
signed on a factor of safety of four on the ultimate 
strength with a joint efficiency of 95 percent. The girth 
seams when welded to the inner shell thickness only are 
either radiographed or given a preliminary hydrostatic test 
at a pressure to stress them circumferentially to 90 per 
cent of the minimum specified yield point. Only the inner 
shell is pressure tight as the load bearing layers are vented 
to the atmosphere. This provides an automatic safety and 
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warning device should the inner shell be pitted through, 
since it will weep and indicate to the operator that it has 
become penetrated in some fashion. The weld efficiency of 
95 percent is derived from the fact that all of the longi- 
tudinal seams of the vessel are staggered and is expressed 
as follows: 

“The joint efficiency used in the design of welded multi 


) 
) in percent, which 


2 
layer vessels is 95 percent or (100 — “ 


ever is the smaller, where n is the number of shell layers, 
provided that the joints in the inner shell and the separate 
shell layers are offset progressively around the circumfer- 
ence by an angular distance of 180: degrees divided by the 
number of shell layers plus one, or by an offset of three 
inches, whichever is greater.” 

The pressure vessel code takes cognizance of the prob- 
lems of high pressure design by including the following 
paragraph in its scope: 

“The rules are intended to apply to vessels designed for 
pressures not exceeding 3000 psi. They may be used for 
higher pressures, but it is recognized that for the higher 
pressures, certain deviations or additional requirements may 
be necessary in view of the greater thicknesses and fabrica 
tion limits involved.” 

At the very high pressures, designs are quite frequently 
based on factor of safety on the yield point which provides 
a lower factor of safety on the ultimate. When designing 
on the yield point, the factor of safety on the ultimate must 
also be considered, as the disaster point is at the ultimate 
strength. The possibility of excessive overpressures is re- 
mote in high-pressure services and is another reason for 
designing on lower factors of safety at super pressures. 

The design of multi-layer vessels for installations in code 
states is registered with state authorities and requests for 
installation of multi-layer vessels in states and cities and 
provinces of Canada requiring ASME code compliance for 
pressure vessels have been approved over the past 20 years. 
The author’s company has written specifications covering 
multi-layer construction as to design, manufacture. and 


inspection, 


Closure Design Full opening closures are quite often 
required for converters or reactors. The designer usually 
endeavors to select one of the self-sealing types of gaskets. 
since in addition to their self-sealing characteristics allow- 
ance is not required in designing the bolting for maintain 
ing the seal on the gasket. The ability to provide the area 
of bolting required for resisting the hydrostatic end force 
is no small problem to the designer. The plug type closure 
has been used very successfully in pressures up to 7500 psi 
and is of the self-sealing type. It has the advantage that 
close tolerances on machining are not required, and it has 
heen used with copper, aluminum, and soft steel gaskets. 

Another type of self-sealing closure commonly used is 
the delta gasket type. It is a triangular shaped ring and 
requires close tolerances on machining. It is preliminarily 
sealed by pulling up only slightly on the bolts. Application 
of the internal pressure then loads the gasket and makes it 
self-sealing. 

A breech block type of closure has also been used for 
high pressure design with the provision of bolting for pull 
directly over the tongue and groove gasketed joint. This 
type of joint is not self-sealing. Ring joints have also been 
used for high pressure applications but again are not self- 
sealing. It is readily seen from the above that any type of 
closure may be incorporated into multi-layer vessels, and 
the closure design is dictated by service needs and economy. 

In high-pressure design, openings are usually placed in 
the solid heads. However, openings such as manways and 
connections can be put in multi-layer shells, and it is com- 
mon practice in thicknesses up to five inches. The openings 
are fully reinforced and consist of a fitting welded into the 


vessel wall. 
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Materials 

Inner Shell Materials Multi-layer ves 
sel construction is well suited for application 
In corrosive services since only the mner shell 
need be fabricated of corrosion-resistant ma 
terial. Virtually any material that is satisfac- 
tory for the process can be used, such as solid 
alloy, alloy clad plate. or non-lerrous mate- 
rials. Since the load carrying portion of the 
shell is not in contact with corrodents, this 


es 


part of the vessel can be fabricated of more 
economical, readily weldable steel plate. 

In applications involving hydrogenation 
under high pressure with temperature, the 
inner shell is commonly constructed of 11.00 
to 13.00 percent chromium, Type 405 mate- 
rial which is not susceptible to hydrogen em- 
brittlement. The venting feature of the load 
carrying layers of multi-layer construction 
prevents embrittling attack on the load bear- 
ing layers and permits the inner shell only 
to be made of a material to resist hydrogen 
attack, and is an important safety feature of 
multi-layer construction. 


Pressure 


Interns! 


Layer Materials—Prior to 1950 two 
grades of material were commonly used in 
multi-layer construction. One of these was a 
medium high tensile carbon steel made by 
the open hearth process having a minimum 
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tensile strength of 75,000 psi, a minimum 
yield strength of 41,250 psi, and a minimum 
elongation in 2 inches of 28 percent. The 
chemical composition of the steel provided 
for a maximum manganese content of 1.25 
percent and a carbon range of 0.20 to 0.30 

percent. 

The other material was a low alloy high yield point 
material and was used where lightness of weight was essen- 
tial and the design was based on the yield strength of 
the material. This material was a modification of ASTM. 
A225, Grade B, and has a minimum yield strength of 
60,000 psi, a minimum tensile strength of 80,000 psi and 
a minimum elongation in 2 inches of 20 percent. The 
chemical composition of the steel provided for a maximum 
carbon content of 0.20 percent, a maximum manganese of 
1.45 percent, a range of silicon of 0.15 to 0.30 percent, 
and a range of vanadium of 0.08 to 0.15 percent. 

Both of these materials provided adequate strength for 
the design and construction of multi-layer vessels of com 
mercial size for pressures up to 7500 psi. However, with 
the demand for super pressures in the range of 7500 to 
10.000 psi for commercial size vessels, it was necessary to 
develop a readily weldable, bigh strength material with an 
ultimate strength in excess of 100,000 psi. Much higher 
pressures have been used for prototypes or experimental 
units, but inasmuch as the difliculty of high pressure de 
sign is a function of the total load involved, this presenta 
tion does not refer to these small units 


Development of High-Strength Material- A high 
tensile. high vield strength, low alloy plate steel specifica 
tion was developed with a minimum ultimate strength of 
105.000 psi and a minimum vield strength of 70.000 psi 
with a minimum elongation in 2 inches of 22 percent. The 
chemical composition provides for a maximum of 0.25 
percent carbon, 1.50 percent manganese, and 0.35 percent 
silicon as well as a minimum of 0.10 vanadium and a nickel 
range of 0.40 to 0.70 percent. 

{ laboratory heat of this material was obtained, and 
FINE] 
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Water Column Readings In inches On 
A 4"inside Diameter Vertical Pipe 


Figure 1. First pressure run establishing yield strength of vessel 


routine chemical and mechanical properties were checked 
as well as verification of welding properties by making 
welding tests of this limited amount of material. A small 
commercial heat of the material was then obtained in order 
to run complete metallurgical checks on the material and 
also to furnish enough material to make up a multi-layer 
vessel for proof testing to destruction. This latter heat was 
obtained purposely on the high side of the chemistry for 
testing purposes. The chemistry was as shown in Table | 

Charpy keyhole notched impact bars in the longitudinal 
direction and broken at right angles to the rolled surface 
were tested at various temperatures as follows: Substandard 
bars .197 x 
plate and all results were calculated to full size. Results 


994 x 2.1065 inches were obtained from 1,-inch 
are shown in Table 2 

Physical properties were obtained from each plate for 
the layer test vessel in both the transverse and longtitudinal 


directions and their average is re ported in lable 3. 


TABLE 1 
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Low alloy high strength electrodes were used in deter 
mining the weldability characteristics of the material for 
layer vessels by making up test plate welds simulating girth 
welds and longitudinal welds in the multi-layer construc 
tion, The tests are listed with the test results in Tables 1 


»and 6 


High-Strength Multi-Layer Test Vessel 


Fabrication and Test A multi-layer test vessel was 
designed and fabricated of this high tensile. high vield 
strength, low alloy plate steel. The vessel was 20 inches id 
x 4. inches wall x 1O-foot tangent to tangent length with 
he mispherical for red heads. The welding was done using 
the techniques developed in welding the above mentioned 
A preheat of only 1501 
ing the layer longitudinal seams and 150 f 


was required for weld 
for the girth 


seams. The vessel was not stress relieved 

A test pit 6 feet deep by 10 feet wide by 25 feet long ad 
jacent to the test station was prepared for the test vessel 
Over the top of the pit were & x 12-inch timbers covered 
with a five-ton and a ten-ton steel plate to resist the force 
of the 


portion of the vessel was not covered so that the vessel 


hydraulic pressure at burst. The center four feet 


could be observed through a series of reflecting mirrors. A 
hydraulic pump capable of reaching a pressure of 65,000 


mi was available for the test 
| 


A pressure-water column curve was taken as pressure was 
applied to the vessel. The water column was 1 inches inside 


TABLE 2 
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m ] 2 (432.0 Average 
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TABLE 3 
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TABLE 4 


. mches theek made up of |, rach layers and pouned by a full thickness 
veld smulating a girth weld 


Layer plate section 1 


Test Ne Teavule Strength Yreld Strength REMARKS 
ieeer ’ m) 


TOL ian 


TABLE 5 


~ inches thecekh made up of 
emulating longitudinal seams 


Laver plate section 1 inch layers with staggered layer seem 


Tensile Strength Yield Strength REMARKS 
112.000 » 7 wey 


06 000 pe 4000 | 


TABLE 6 


Macro specomens were cut from the remnant of the layer plates of weld tests and a hardness 
survey was made of the weld, heat aflected sone, and stock. The results were as follows 


Stock Heat Zone Weld 


1. Semulated garth seam in layer plate 
Average Vickers Hardness N 

2. Semalated longitudinal seams in layer plate 
Average Vickers Hardness No 


diameter. The plot of the curve is shown in Figure |. The 
vessel passed the yield point during the test and at a pressure 
of 41.750 psi a fine spray of water was ejected from on 
of the vent holes. and the pressure dropped in 30 seconds 
to 16,000 psi. The pressure was lowered to atmospheric, 
and inspection of the vessel indicated water in both weep 
holes. This meant that there was a leak in the inner shell. 
ard one of the heads was cut off so that the interior could 
he examined, Inspection of the interior showed that there 
were inclusions in the inner shell material which tore loose 
\ sample was metallurgically examined, and the defect was 
found to be due to insufficient crop because of the small 
heat of material from which the plates were made. The 
defect was removed and rewelded and the head was re 
welded to the vessel for continuation of the test to destruc 

tion. It was interesting to note that the vent holes acted a- 
an automatic safety device without causing damage to the 
vessel load-carrying lavers. 

The vessel was returned to the pit and tested to destruc 
tion. The pressure-water column curve for this test is shown 


i | prure a 


Failure occurred at a pressure of 44.150 psi. 
Pressure readings were checked with 50.000 psi Bourdon 
gauges as well as a strain gauge pressure cell, The fracture 
failed pro 


non-shatterbility. and the layers 


vressively. again proving the safety of this construction 


indicated 
even though the energies developed were ten times the 
maximum developed in any of the previous burst tests of 
laver vessels 

\ photograph was obtained by workers at the instant 
of burst and it revealed the tremendous force of the vessel 
contents at the burst pressure. Some air was entrapped in 
the vessel since the head was provided with an offset of 
5/16 inch as a backup for welding. The 
vent connection was in the lop head and therefore per 
mitted entrapment of air to the extent of the offset between 
the shell and the head. It was also interesting to note that 
after the highest pressure of 44.150 psi was reached, the 
pressure dropped within LO seconds to a pressure of 42,800 


approximate ly 


psi. This indicated possibly failure of one of the layers 
since after an additional 10 minutes of pumping the pres 
sure started to increase and at 42.850 psi the vessel burst 
Phe 50.000 psi. pressure strain gauge pressure cell enabled 
the aceurate determination of small changes in’ pressure 


which was not previously possible with Bourdon gauges 


Test Results 
of the materials in the multi-layer shell with the strength 


The comparison of the actual strength 
developed during the burst test is tabulated in Table 7. 

The yield pressure is taken from the water column of the 
first test because the vessel had yielded before the pressure 
was released by the defect in the inner shell material. An 
abrupt vielding is noticed on the final burst test at the same 
pressure as the highest pressure reached on the first test 
which is to be ON pee ted as the vessel reaches the same point 
again on the stress strain curve. The vield strength devel 
oped in the structure is increased over that of the lave: 
materials indicating pre-compression in the structure, The 
ultimate strength of the vessel developed more than full 
strength of the materials of the vessel. 


Stretch measurements on the outside circumference of 
the vessel were taken and the circumference increased 17, 
inches indicating that the material bi-axially stressed had 
good ductility. Strain gauges on the exterior of the vessel 


correlated well with the water column curve. They indi 
cated a stress at yielding on the outer wall of 73.000 psi 
average which is compared to a stress of 71,750 psi on the 
exterior calculated by the Lame formula from the vielding 


pressure of the water column curve 


\ comparison with allowable working pressure for the 
test vessel if designed similar to the ASME code on a facto: 





of safety of 1 on the ultimate with a welding 





efficiency of 95 percent is of interest. The 
would be 26.250 psi for 
105.000 psi minimum ultimate strength ma 


allowable — stress 


terial and results in a maximum allowable 
working pressure of 8700 psi based on the 
Lame formula. If the design was based on a 
factor of safety of 2 on the vield strength ol 
70.000 psi minimum of the material, with a 
welding efficiency of 95 percent, the maximum 


allowable working pressure would be 11.500 
30,000 


PS| 


psi based on the Lame formula 

The intluence of high-strength materials on 
design is readily apparent if the maximum 
illowable working pressures are cal ulated on 


Pressure 


the same basis for the intermediate manganese 
steel used for multi-layer shells. The allowable 
stress would be 18.750 psi for 75.000 psi 
minimum ultimate strength material and re 
sults in a maximum allowable working pres 


internal 


sure of 6200 psi as compared with a pressure 
of &700 psi for the high strength material 
vessel. Therefore if the same pressure of 8700 
psi was designed for on the intermediate man 
vanese steel, on the same factor of safety and 
welding efficiency, it would require an increase 
in wall thickness from 1, to 71 inches. This 
is an increase of 60 percent in material require 
ments over that necessary for the same pressure 
with high streneth material 





t 
Ultimate Pressure 
44/50 PS! 
Ultimate Strength 
128.000 PS! 

| 
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Service Applications 
The development of a high strength ma 
terial for multi-layer 
the scope of their application to pressures 


vessels has increased 


for commercial size vessels up to 30,000. psi 

and for even higher pressures for smaller vessels Multi 
layer vessels have been fabricated to date for working 
pressures of 20,000 psi and have been tested to 30.000 pst. 
Ammonia synthesis converters and separators have been 
designed for 12.500 and 15.000 psi pressure and fabricated 
of multi-laver construction with high strength materials in 
diameters of 25 inches. thicknesses of 10 inches. and lengths 
of approximately 45 feet. 

Multi laver vessels are not confined by ingot size as Is 
the case in forged vessels They have no rigid dimensional! 
limits other than those imposed by shipping limitations and 
the size of end closures currently available. A vessel was 
fabricated of medium strength material 36 inches inside 
diameter and more than 120 feet in length for 1000 psi air 
pressure. 

The inherent safety features of this construction have 
heen utilized in engineering multi-layer penstocks for high 
head installations in South America by designing with 
vorking stresses of 70 percent of the vield strength of the 
material. These penstocks have been operating successfully 
for many vears. Use of multi-layer construction also elimi 
nated the necessity of stress relieving the field welded girth 
seams which is a difficult and costly field operation. Thes 
have been used by the U.S. Navy as Air Receivers and 
designed on the basis of vield strength to reduce weight 


Their use has been extensive in the chemical industry. oil 


TABLE 7 


Stress in Vessel 
Calculated by 
Lamé Formula 


Pressure ps 
Pholooo 
8000 


200 400 500 
Water Column Readings in Inches On 
A 4" Inside Diameter Vertical Pipe 
Figure 2. Second pressure run to destruction 


industry. and ammonia synthesis processes. They have also 
been used in hydraulic presses as accumulator bottles and 
as evlinders. 

The U.S. Navy has a non-shatterable air flask specifica 
tion stating that when subjected to a gunfire test at a dis 
tance of 50 feet when fired with a 1.1 inch shell when the 
Hask is under 3000 psi air pressure the flask must not 
fragment. On a recent test of a multi-layer vessel designed 
for this purpose. the 1.1 inch shell did not penetrate the 
wall of the vessel. It was agreed to fire at it with a 40-mm., 
shell (approximately 1-9/16 inch diameter). The 40-mm 
shell penetrated the wall and did not fragment the flask 


Conclusion 

It is apparent from the above that material is an im 
portant criterion and one of the limiting factors in the 
design of high-pressure vessels. Laboratory work is con 
tinually progressing for the search of higher strength 
materials of good ductility that are readily weldable for 
larger vessels at higher pressures. Commercial large size 
installations of pressures of 3000 to 5000 psi were the 
problem of yesterday and are common today. The need 
for materials of higher strength for the increasing pressures 
of tomorrow are a challenge to the supplier, the designer, 


ind the fabricator. 


Original presentation was at the Ninth Annual Petro 
leum-Mechanical Engineering Conference, ASME Septem- 


ber, 1954. Los Angeles, 
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HOW ARE ALLOWABLE membrane stresses for welded 
carbon steel boilers and pressure vessels determined? How 
do Ameri itt and Furope iti codes tore 4 How do code 
search for the 


stresse compare with experience f Phe 


answers to these que tions prompted i survey of Americar 
and I uropean practice and the ce velopment of new curve 
for determining allowable membrane stresses 
Allowable membrane stresses are only calculating values 
Phe true stresses 


the fact that extra stresses due to out-of-roundness, mis 


occurring may be much higher because of 
alignment, residual stresses are neglected. Small residual 
stresses always occur, even in thermally stress-relieved 
hell The true total stresses 
shell up to ihout 575 | ire locally always just helow the 


occurring mia cevlindrical 
yield point of the material, as can be proved by a simple 


calculation. However, there is a great diflerence in character 


between the membrane stresses mentioned and the high 
type rimposed stresses due to ovality, misalignment and the 
residual stresses 

The membrane stresses are dependent on the equilibrium 
of the shell. They are statically determinate All othe: 
superimposed stresses and residual stresses are statically 
indeterminate. This means that the latter stresses can relax 
fully, while on the other hand the membrane stresses always 
Owing to the hydrostatic test and the 


decrease of the yield pont at increasing temperatures a 


have a fixed value 


redistribution of the superimposed stresses occurs in such 
a way that after loading the shell to the working pressure 
the maximum total stress is equal to the vield point 


Ex perience The criterion for rupture in service of a 
boiler and pressure ve ssel is still unknown. For the determi 
nation of the allowable membrane stresses no spec ial theory 
can thus be used, but all data must be based on experience 
The allowable stresses should be chosen in such a mannet 
that value 
existing experience of many years has proved that a safe 


admitted are never higher than that for which 


desion is guaranteed, If this method is used. a sound 


prin iple Is followe d 


Differences of Opinion In the United States the 


allowable stresses are eale ul tted aus follows 
(1) The stresses should not exceed one-quarter of the 
tensile streneth at service temperature 
(2) Never exceed five-eighths of the average value of the 
vield point at service temperature 


; 


(3) Never exceed the stress causing a creep rate of ] 
per cent im 100.000 hours. 
(4) Never exceed the stress causing rupture alter LO0.000 


According to the AT] AS\II Cock and AS\VII 


hours 


142 


Determining Allowable Stresses 


A summary of American and European practices, along 
with a proposed new method are here presented and analyzed. 


Code, both for unfired vessels. a stress causing rupture 
after 100,000 hours is permitted. According to the Power 
Boiler Code only 80 percent of this stress is permitted 

In the I nited Kingdom the allowable membrane stress 
should not exeeed one-quarter of the ultimate tensile strength 
and a stress causing a total ¢ reep of 0.5 percent after 100,000 
hours. The latter criterion results in more or less the same 
values as mentioned under 3 and 4 of the American codes 
\ vield point value is not used in the United Kingdom. 

In Belgium one-quarter of the tensile strength is admitted 
up to 590 | 
about paralle! to the U.S. value but at a much lower level 


From this point the allowable stress curve is 


In France a minimum safety factor of 3 relative to the 
tensile strength has to be used according to government 
regulations. However. in many cases a lower value is chosen 

In Germany no safety factor relative to the ultimate tensile 
streneth is used. In that country the stress should not exceed 
two-thirds of the minimum yield point at service tempera- 
ture up to 650 F. It must be borne in mind that two-thirds 
of the minimum yield point is much lower than five-eighths 
of the average yield point used by the Americans. At 
higher te mperatures between 750 F. and 930 F. the so-called 
DVM creep limit is the criterion for the stress; the safety 
factor being 1.5 

In Sweden the maximum allowable stress up to 300 F 
is equal to two-thirds of the yield point at 300 F. Above 
100 F. two-thirds of the yield point at service temperature 
Is chosen 

A new Swedish proposal. still under discussion, allows 
for temperatures above 650 F., 80 percent of the average 
value of the stress causing a creep rate of | percent in 
100,000 hours. Following the latter criterion the stresses at 
650 F. are higher than if two-thirds ef the yield point at 
6050 F. were to be permitted. The Swedish Committee is 
still discussing this discontinuity in stress. 

In Denmark, Norway and Finland the allowable stresses 
have been revised and brought into line with the Swedish 
regulations. 

In Italy a stress of two-thirds of the yield point is per- 
mitted, 

In the Netherlands a more complicated calculation is 
used. The average permissible membrane stress is also 
about two-thirds of the yield point with a maximum value 
of about 30 percent of the ultimate tensile strength. It is 
realized, however, that these permissible values are too 
low at temperatures above some 650 F. 

The most important difference in opinion between the 
illowable stresses in various countries can be summarized 


is follows: 


(1) Between atmospheric temperature and 575 F. much 


PerroLeum REFINER 





higher stresses are per 
mitted (24 of the yield 
point) on the continent 
of Europe than in the 
U.S.A. and in the U. K. 

(2) Above 650 | 
the American and Brit- 
ish allowable stresses 
are higher than those 


~ 


permitted on the con- 


+ 


tinent of Europe a eee: 


(3) Between 575 and 
650 F. the European 
stresses are lower than 
the British and Ameri- 
can, if the hot yield 
point of the steel is low. 
but may be higher if 
the hot yield point of 
the steel is high. 

It must be borne in 
mind that the Ameri 
can, Enelish, and Ger 


STRESS tg | met 


man stresses are all 
based on an experience 
of at least 15 years 
There can be no doubt 
that a boiler and pres 
sure vessel designed according to one of these codes Is 
sound and safe. 
Therefore it should be possible to make a good com 
promise by combining the various methods of calculation 


International Institute Studies— The Working Group 
“Pressure Vessels, Boilers and Pipelines” of the Inter 
national Institute of Welding has been studying the allow 
able stresses since the beginning of 1951. During the last 
meeting at Copenhagen the following proposal was made 
by the chairman of the Working Group mentioned: 


The allowable membrane stress should be: 


(a) Two-thirds of the minimum yield point up to a 


temperature of 575 F. 

(b) Equal to an average value of the stresses causing 
a creep rate of 1 percent in 100.000 hours and below the 
value causing rupture after 100,000 hours, both at tem- 
peratures above 750 F. The safety factor relative to the 
stress-to-rupture value was not established, but thought to 
he of minor importance, because the temperatures at which 
these values are dominant are too high to use carbon steel 
economically. A further study regarding the stress to rup 
ture, however, was found to be necessary. 

(ce) Between 575 and 750 F. a straight line connecting 
the points established according to the methods mentioned 
under (a) and (b), respectively, should represent the al 
lowable stress curve 

As the creep values of fully killed steel are higher than 
those of rimmed steel, it was furthermore agreed to follow 
normal practice that at temperatures above 650 F, only 
killed steel should be used. In this case only one stress 
curve had to be given. 

All the members present, i.e., the representatives of Great 
Britain, Germany, Italy, Sweden. Finland. Denmark. Nor- 
way, and the Netherlands, could agree to the allowable 
stresses mentioned under (b) and (ec). Regarding the high 
stresses at temperatures below 575 F., only the British 
delegates would study this matter once again, after reception 
of more information from other countries, where these 

s are accepted. This is the reason why no definite 
result could be sent to the International Standard organi 
zation 


vember, 1954—--PrrTrRoLet 
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Figure 1. Proposed stress curves 


A curve of the proposed allowable stresses is shown in 
Figure 1 (curve A-B-C-D-E-F). 

The proposed stress curve is not arbitrarily chosen but 
has indeed some scientific value, as will be shown. 


In the diagram, Figure 1, four important temperatures 
are indicated. Below the lowest indicated temperature, 
which is 400 F., no relaxation of the statically indetermi 
nate stresses and residual stresses occurs. Above this tem 
perature a relaxation of these stresses occurs within a rea 
sonably short time. A full relaxation of these statically 
indeterminate stresses occurs at a temperature of 750 F. 
where « reep is a dominant factor. 


Up to 575 F. a real yield point occurs, that is to say the 
stress-strain curve has a clearly indicated abrupt change of 
shape if the yield point is reached. Above this temperature 
the material has no real yield point and instead of this 
value the 0.2 percent proof stress has to be used. 

At 650 F. creep begins to be important, resulting in a 
greater relaxation of the statically indeterminate stresses 
and residual stresses. 

The measured extra stresses due to out-of-roundness and 
misalignment are roughly 70 percent of the membrane 
stresses. As the allowable membrane stress is two-thirds of 
the yield point, the total stress is theoretically above the 
yield point. Even a thermally stress-relieved vessel has still 
a small residual stress. This residual stress also has to be 
added to the stresses due to the internal pressure, including 
the stresses caused by ovality and misalignment, Notwith- 
standing the fact that as a result of the hydrostatic test a 
redistribution of the stresses occurs, the total stress remains 
locally about equal to the yield point. The total stress can 
never be higher than the yield point because in this case 
local yielding occurs, causing a redistribution of the stresses 
without increasing the highest stress value above the yield 
point. As long as a real yield point exists, the true stress 
occurring follows the yield point curve. 

In Figure 1 the yield point is shown (curve A’-B’-C’) 
lhe true stresses occurring follow this curve up to the point 
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Figure 2. Allowable stress curves from ASME Code for Unfired Pres 
sure Vessels 


B’ where the first small relaxation of the statically inde 
terminate stresses due to the high temperature can be ob 
served, This relaxation increases at increasing temperatures 
The true stresses occurring between 400 and 575 | B.C” 
Figure | are thus below the hot yield point B’-C’ 

Above 750 F. a full relaxation of the statically indetermi 
nate stresses and residual stresses occurs. In this te mperature 
range the stress is equal to the membrane stress, after a short 
relaxation period and follows the curve E | Jetween the 
temperatures of 575 and 750 F. not much data regarding 
the true stresses occurring can be found, It is obvious that 
the 0.2 percent proof stress curve C’-D’-E’ is a fully arbi 
trarily chosen criterion and has nothing to do with any 
«cientific behavior, However. as it is a known fact that the 
relaxation of the stresses mentioned increases at increasing 
lemperatures and becomes very important at 650 F.. where 
creep of the material is introduced, the curve A’-B’-C”-E-1 
drawn to represent the true stresses occurring cannot be far 
from the truth 

The curve of the allowable membrane stresses and the 
true stresses occurring diverge from point FE if followed 
from high temperatures to lower temperatures, but the shape 
of both curves seems to be about the same. This is the 


TABLE 1 


Vield-Point Valves in kg/mm at Various Temperatures 
in Degrees Centigrade 


Atm 
Temp. ¢ Temp 


Formula 
DINI 
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weiinh Steel 
to Formula 
DINHI 
to Formula 
wecial of 
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DIN Ill 
\ to Formula 
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reason why the 
and Anglo-American practice has indeed some scientifu 


proposed COM protiise between european 


value 

An important factor is that the proposed curve never 
vives allowable stresses which are above the stresses ac 
cording to the combined practices mentioned, as will be 
shown later. For this reason they may be considered as 


absolutely safe 


Creep Values Above 750 FF. The creep values to be 
tabulated in an international code have to be chosen in such 
a way that they can be used for American. British and 
kuropean steels. This is necessary because it is very im- 
prac tical to carry out creep tests for the acceptance of the 
steel. Even if one or more creep tests can be carried out 
for acceptance, it is not recommended to base the allow 
able stresses on these tests for the following reasons: 

(1) There is a very great variation of results, even if 
creep tests are carried out on the same steel and on the 
same testing device. If the test shows a high creep rate 
and the boiler or pressure vessel is caleulated and designed 
with this value, it is possible that this high value is an 
exception and that the real creep rate. supposing many more 
tests had been carried out. is much lower 

(2) If creep tests on the same steel are carried out on 
various testing devices, the difference in the results is much 
vreater than in the former case, The testing device seems 
to have a great influence on the results 

Permissible stresses above 650 F. can be taken from the 
AS\VIE Code for Power Boilers and the ASME Code for 
Unfired Pressure Vessels. In these codes the allowable 
stresses are the same up to a temperature of S00 FF. Above 
this temperature the stresses permitted in the Power Boiler 
code are smaller than those tabulated in the Unfired Pres 
sure Vessel Code. The latter stresses are. however, the same 
is those tabulated in the API-ASME Code for the petro 
leum industry. In this industry about 20 years of experience 
exists with vessels subject to the high stresses mentioned at 
the high temperatures. These high temperatures are very 
much more used in the petroleum industry than in boiler 
practice, for in normal cases such high temperatures exist 
in boilers only in the superheaters As vessels in the petro 
leum industry are mostly more dangerous than boilers: it 
does not seem logical that the latter should be subjeet to 
lower stresses, It has been proved in practice that rupture 
or explosion in the oil industry only occurs in very special 
cases, but never happens more frequently than in boiles 
practice. It seems justifiable, therefore, that the high stresses 
accepted for pressure vessels also can be acct pled for boil 
ers. The only difference is that in the oil industry a stress 
causing rupture after LOO.000 hours is permitted. while in 
the boiler code 60 percent of this stress is used in calcula 
tion. In both cases the stresses-to-rupture values represent 
average values 

Taking an allowable stress equal to the 100,000-hou 
stress-to-rupture value does not mean that the vessel ruptures 
after 100,000 hours. It has been proved in the oil-industry 
practice that this is not the case. The same is true for the 
creep rate in LOO.000 hours which is much lower in a vessel 
than might be expected as a result of the creep test. The 
reasons for this phenomenon may be summarized as follows 

ta) The service temperature ts always slightly below the 
design temperature. 

(b) The working pressure is always below the design 
pressure, which is the safety-valve setting. 

(ce) The wall thickness is mostly slightly above the caleu 
lated thickness. 
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less than that occurring 
in a uniaxial creep test e 

( reep tests with carbon steel have proved that neither 
the creep rate nor the stress to rupture is dependent on the 
carbon and manganese content in the higher temperature 
range, 

On the other hand, it has been found that killed steel ha 
a much higher creep value than rimmed steel. For this reason 
killed steel should be whieh 
normal practice, 

In Figure 2 the permissible stress curves of ASME Cod 
for Unfired Pressure Vessels are shown; curve “a” for a 
steel having of 55.000 
139 ke for a UTS of 60.000 
ky for a UTS of 65,000 
ke The part of the curves below 750 f 
represent the real creep value because of the fact that these 


only used above 650 F., Is 


ultimate tensile strength 


curve c 


an pst 
(42 
(16 


does not 


mm). curve psi 
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stress curves are modified in such a way that a good con 
tinuation to the stresses at lower temperatures occurs, The 
stresses permitted in the British Code for Unfired Pressure 
Vessels (BS 1500) are about the same at 750 F. At 900 f 
the British Code permits a stress of 6300 psi (4.10 kg/mm?) 
for all steels {point Bi. The 
are thus in close agreement 


American and British values 


The Swedish Pressure Vessel ( ommittee has carried out 
some creep tests and collected many data from America 
and the continent of Europe. They have found that. not 
fact that a big of the 
occurred, the American and European data did not differ 


withstanding the scattering points 
“d” in Figure 2. gives the Swedish average 
value for a killed steel having a UTS of 37 kg/mm® (53 
“e” for steel having a UTS of 44 kg/mm 


much. Curve 


(Mn) psi), curve 
(63.000 psi) 


values carefully. it seems reasonable to 
(O300 LW 


Looking at thes 
the British permissible 
) at 900 I 


choose <tress 
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allowable stresses for various grades of killed carbon steel 


following formula can be used for 
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This formula is in agreement with the stresses shown in 


Figure 2. 
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Figure 3. Calculated allowable stress curves for steels with unknown 
yield point 


Above OO) | 
this high temperature 


be drawn representing the allowable stresses 


At 


carbon steel cannot be used economically, while possible 


no stress curves are necessary 
vraphitization of the steel during service also makes the 
use dangerous, 

The British and European data mentioned only refer to 
creep-rate values, For stress-to-rupture values only Ameri 
can data are known by the author. As the European and 
American results of creep-rate tests are in very close agree 
ment, and because of the fact that there must be a relation 
between creep rate and rupture, it seems logical to assume 
that the 
for British and Continental steel, 

The American stress-to-rupture curve (average value) 
for a 60.000-psi (42-ke/mm?) UTS carbon steel is known 
The 100.000-hour stress to rupture at 900° F, 
8500 psi (60.00 kg/mm*), The allowable stress at this tem 


71 


American stress-to-rupture tests are also reliable 


is equal to 
perature, which is 6300 psi or 140 kg/mm’, is about 
percent of this stress-to-rupture value, 

Ar 850 | 
12.800 psi (9.00 kg/mm? ), The proposed allowable stress 
for a 65.000 psi (40 kg/mm) UTS steel is 69 percent of 
this value 


the 100,000-hour stress-to-rupture value is 


These values are low enough to assure a sound 
and safe de sign. A decrease of the stress to rupture to about 
71 percent of its value more or less quadruples the life of 


the vessel 


Vield-Point Values 


American and European data could be found. Official 


Regarding yield-point values, only 


British vield pont values do not seem to be tabulated 
All the 


manganese content, resulting in a high yield point. On the 


American firebox-quality steels have a high 
huropean continent some steels have a carbon-manganes« 
ratio greater than | : 2.5. These steels also have a high vield 


point. Other European steels having a lower or undefined 
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carbon-manganese ratio, may have a lower vield point than 
the former ones 

The carbon-manganese British steels is also 
high. It can be that British steel also 
has a high yield point, British data regarding stresses giving 
a permanent strain of O.O1, 0.02. and 0.05 percent, respec 
tively, do indeed show such high values that the yield point 


ratio of the 


assumed, therefore 


also must be high 

According to continental practice a stress equal to two 
thirds of the minimum yield point is permissable 

According to American practice a stress equal to one 
quarter of the tensile strength or five-eighths of the average 
vield-point curve is supposed to be a permissible value 
Owing to the fact that the 
high yield point, the tensile strength is always the deciding 
factor the If. 
however, the steel 
with low yield point the five-eighths average yield-point 
curve may intersect the one quartet tensile-streneth curve 
below 650 F. This entails that according to American codes 
this steel cannot have a permissible stress equal to one 
quarter of the tensile strength up to 650 F. It must be borne 
in mind that in the steel specification according to the 
American standard (ASTM) only maximum values for 
carbon and manganese are mentioned. It is thus possible 


American carbon steels have a 


for determination of the allowable stresses 


same stress is used for a continental 


that the low vield-point continental steel specification is in 


TABLE 2 


igreement with that of the ASTM. 

For this reason it is absolutely necessary to introduce the 
vield point for the determination of the allowable stresses 
in European steels 

Up to about 575 F. the yield point is a well-defined point 
where the stress-strain curve abruptly changes its shape 
The yield values found for a certain grade of steel vary 
much less than the creep limits previously mentioned, pro- 
vided that the rate of loading is the same. As the American 
and continental rate of loading is practically the same. 
both vield limits can be compared. The yield point is prac- 
tically independent of the testing device used. 

It is fairly simple to draw a minimum yield-point curve 
as a result of many tests. This has been done in America, 
Germany, Sweden, and other countries. The steel 
manufacturers are quite able to guarantee this minimum 


some 


value. Only in exceptional cases need a hot yield-point test 
be carried out. 

If such a minimum yield-point curve is known for a 
certain grade of steel, according to European practice two- 
thirds of this value is a sound and safe permissible stress, 
this being proved by many years of experience. For other 
countries where a minimum yield-point curve has not been 
established as yet, a safe curve can be calculated as follows: 

At atmospheric temperature the minimum yield point 
found in practice is five-ninths of the ultimate tensile 


strength. At higher temperatures the following formula can 


he used: 






Allowables Stresses in psi for a 60,000-psi UTS Steel at Various Temperatures 


in Degrees Fahrenheit 


Temperature loo 200 we 0 soo 575 600 650 700 
A to born ALL Soo O00 men) oo ee) 614500) 614000) 13500 
ASMP Uofired ooo isooo) 14000 TLD vw) “woo 615000) 615000 150 
ASW I isooo) = Soo TL Yew sooo) 61fooo) 6fSoon) 61 soon $350 
lie I yew) 61S) OLS ven yew Lee ww at 





TABLE 3 


Allowable Stresses in psi for a 28 Tons Per Square inch UTS Steel at 


Various Temperatures in Degrees Fahrenheit 





vherein y is the hot yield point and t 
the temperature m degrees Centigrade or 

750 soo 550 on 

= —|— 4 ' 1? 

1000) «10770 S530 om ( | | S) ] > 

12080) «10800 iO wooo 0 O45 

1050) TOS00 7S) UNM) 

i100 17s O50 in 


is temper ature in 


whereim t 


threnheit 





formula has been used 


Phis for 
many vears by the Netherlands Boiler 


Inspection Service for cases where the 








Temperature io 0 10 mo soo S75 60 650 700 70 S00 850 900 vield point was unknown. 
" mule OO) 204 , ' 00! 15150 a 5) 540) “wo 8700 im +. ° 
BS 1800 7001 18700] 18f00| 187001 1870n| 18700) 1Szen! 18760! 18see| 12ee0| liseo ReeD| 6300 In Table | the yield points calculated 
with the foregoing formula are com 
iiods pared with the following vield-point 
TABLE 4 
Allowable Stresses in psi and kg/mm for a 41-kg/mm' UTS Steel CUFVES: 
(a) The German yield point curve 
Temperature t 100 a) ne wo S00 575 600 650 700 750 soo S50 90 , 
= of the steels DIN L. UL, HI, HIT, HIT 
‘ horn " ‘1 LL 00 om TD TLD 100 TT oO 12000 10500) «S400 om on 
HII 000! 21800! 20000! 19800) 17900! 16000! 15150) 14300, 134501 12600 1000 406 ow and HIV, (These are German standards 
ANMI wun) moo wan imu TEL oo 61a 
for industry). 
ib) The Swedish steels having a 
vield point at atmospheric temperature 
Temperature 100 iso 00 sO 0 0 10 so wo 
. of 20, 22, 26, and kg /mm*, respectively 
| J ; 4 
H It 10 ‘ iA (ce) The American (ASTM) mini 
mum yield-point curve of a steel having 
é average UTS 60.000 psi (42 
TABLE 5 in average UTS of 60. psi (42 


Allowable Stresses in psi for an ASTM A 200 Grade A Stee! (UTS 55,000 psi) at Various 


Temperatures in Degrees Fahrenheit 


Temperature roe Mn) wo 00 500 $75 600 650 m1) 
4 , . TT in TT oo on i) } NA 440 
A { OK) 200K) mo) S000 oo mM 14700 we) 12000) 
ASTM I red ‘ “) ”) “) “) ") ”) ") ") 
ASTM I ‘ ui) uM) “) “) “) ) “) “) 


ke /mm*) and a yield point of atmos 
pherie temperature of 22 kg/mm* (31, 


O00 psit and the average vield-point 


st soo se oon 

ano] 10100) A200 » curve of the same steel 

lw im se % g 
80! 102N0| $380 4800 The formula is used by substituting 





vield point at atmospheric temperature 


for a recommended value 5/9 (UTS) 
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Ihe agreement between the various figures is very close 
If, instead of the real yield point at atmospheric tempera 
ture, the recommended value 5/9 (UTS) was used in the 
formula, the yield points calculated should be slightly 
lower, resulting in safer values. 

It is obvious that the recommended formula can be used 
if no yield point of the steel is known. 

Between 575 and 750 F.-The recommended straight 
line relation between 575 and 750 F. has indeed some 
theoretical value. The true total stress curve after relaxation 
of the statically indeterminate stresses must follow a similar 
line. The curves of the true stresses occurring and the 
theoretical membrane stresses meet at a temperature of 
ibout 750 F. as shown in Figure 1. 

Furthermore, the proposed straight-line relation gives a 
continuous connection between the point at 575 F. up to 
which good European practice is followed and the point at 
750 F, Anglo-American practice is 
followed. 

If the European allowable stress curve was followed up 
to 650 F. which is two-thirds of the 0.2 percent proof stress, 
a discontinuity should occur at this temperature. as the 
creep curves are much higher. Such a discontinuity does 


above which good 


not seem at all logical. 

For a high vield point steel the proposed straight line 
differs only slightly from the two-thirds of the proof stress 
curve used on the European continent. For such a steel the 
curve is thus in accordance with European practice. 

For a low yield point steel the stresses are lower than 
act ording to Ame rican prac tice, whic h can he prove d by the 
following simple calculation: 

For a Swedish steel, for instance, having an ultimat 
tensile strength of 55,000 psi and a minimum yield point 
it atmospheric temperature of 31,000 psi the minimum yield 
point at 650 F. is 15,600 psi. 

The average yield point according to Swedish investiga 
tions is about 21.000 psi. The ratio between average and 
minimum yield point, about 1.4, is the same as for an 
American steel of the same ultimate tensile strength. 

According to the American rules the permissible stress 
is one-quarter of the tensile strength (13,750 psi) or five 
eighths of the average yield point, the latter being 5, x 21 
O00 13.000 psi, the lowest value to be chosen. 

According to the new proposal, supposing the recom 
mended formula for the yield point is used, the permissible 
stress is 12,280 psi. 

If the permissible stress had been calculated according 
to European continental practice (two-thirds of the mini 
mum vield point). the value would be 


15,000 10,400 psi 


Phe recommended stress is between the American and 
European values and may thus be considered as a safe 
compromise. 

The observation that the Americans have no experience 
with steel stressed to five-eighths of the average vield point. 
because this value is never reached with the high vield 
pot American steel, does not hold good. For a 5 percent 
chromium. 14 percent molybdenum steel. for instance the 
American allowable stresses between 600 and 900 EF. come 
very close to the five-eighths average vield point curve 
Furthermore it is customary to use the API-ASME code 
for the design of pressure vessels in European refineries 
too. As in this case a European steel is used. which often 
has a low vield point at 650 F. there must be enough 
practice with the high stresses at the temperature mentioned 
(As far as known, no severe rupture has occurred. The ree 
ommended stresses, being lower than the American ones. 


Vovember, 1954— Perroteum REFINER 


must be on the conservative side. 

Recommended Curves and Existing Practice— lig. 
ure 3 shows allowable stress curves calculated in the ree- 
ommended manner in cases where the yield point of the 
steel is known. 

Below 575 F. the permissible stress is above one-quarter 
of the tensile strength, above 575 F. up to 650 F, the stresses 
are slightly lower than one-quarter of the tensile strength 

Table 2 shows the calculated stresses according to the 
new proposal, supposing the yield point of the steel is not 
known and the allowable stresses according to the ASME 
Code for Unfired Pressure Vessels, the ASME Power Boiler 
Code and the British proposal for an ISO Code all to be 
for a 60,000 psi (42.1 kg/mm*) UTS steel. 

Table 
with those tabulated in the British Code for Pressure Vessels 

BS 1500--for a 28 tons per sq. in. (62,600 psi or 44 
ke /mm*) UTS steel. 

The tables show that up to 
allowable stresses are much higher, from 575 up to 750 F., 


> shows the same calculated stresses compared 


575 F. the recommended 


the recommended stresses are lower, because of the fact 
that a low yield pol steel is supposed to be used. The 
difference. however, is not great. Above 750 F. the stresses 
are about the same, the difference with those stresses per 
mitted in unfired vessels are negligible. 

If. instead of a low yield-point steel, a high yield-point 
one is chosen, the difference in stress with the American 
codes at 650 I 
where the stresses for low vield-point steel, calculated with 


does not occur, as is shown in lable | 


the recommended formula, the stresses for the German high 
vield-point steel HIL (UTS bl ke/mm® or 58,000 psi) 
ind the stresses according to the ASME codes are « ompared 
Between 575 and 650 F. the stresses are about in agreement 
with the German regulations; above 650 F. the stresses are 
about the same as those of the ASMI 

Table 5 shows permissible stresses calculated with the 
recommended formula for steel of 55.000 psi (39 ke /mm*) 
UTS with low or unknown yield point compared with the 
American steel with the same UTS for which the minimum 
vield point curve ts known and the stresses according to the 
ASME Code for Unfired Pressure Vessels and power boiler, 
respectively. Here, also, the difference in stress above 650 
for the last mentioned three steels is negligible. At lower 
temperatures the recommended stresses are much higher 
than the American ones but in accordance with European 
practice, 

Conclusions The foregoing « onside rations indeed 
prove that the recommended stress curves are in agreement 
Therefore the recommended 
curves for allowable stresses must result in a good and safe 


with existing good practice 


design. 

The stresses at temperatures above 750 F. are only de 
pendent on the creep properties of the steel. Below 575 F. 
the stresses are only depende nt on the minimum vield point 
the stresses 
and the 


at service temperature, Betweea 575 and 750 | 
can be calculated from the yield point at 575 f 
creep value at 750 I 

If the vield-point curve of a steel is unknown, a formula 
giving a good minimum value can be used for the determina 
tion of the allowable stresses. 

rhe proposed allowable stress curves combine European 
practice at lower temperatures with Anglo-American prac 
tice at higher temperatures in such a way that the most 
economical design is made. 

Original presentation was before the Ninth Annual Petro 
leum-Mechanical Engineering Conference of the ASME. 
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Lower first cost and longer trouble-free life is dependent upon a better 
understanding of corrosion, brittle fracture, creep at high temperature, graphitization, 


and hydrogen penetration among other things. 


E. W. Jacobson, 


sult Research ma Vey 


THE ACTIVITY in processing petroleum hydrocarbon 
is expanding the use of pressure vessels into a variety of 
fields undreamed of a few years ago. Ever present in th 
jrres ire vessel design problem Is sulety fabrication cost 
and freedom from deterioration because of wear and teat 
ol the process heine contained \s new processes ure de 
veloped through research close study of all factors influ 
encing a design must be made to determine whether a proe 
essing plant can be built at a cost which will make those 
process . possible and om onomical on a commer ial sf ale 
Attack is being made on problems in pressure-vessel design 
Since failure in a vessel or its appurtenances often causes 
costly and sometimes fatal losses, each discovery of ine ipl 
ent or actual failure causes great concern to the vessel de 
signer and occasions a re-evaluation of all factors involved 
in that particular design. The background and present status 
of some vexing design problems and some of the avenues 
which may lead to their solution will be presented here 

Present Practice —ladustry in general and engineers in 


particular are not disposed to use methods and designs 
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Figure |. Typical large catalytic cracking unit 


which ve too fur alte ld from proved sound practice, Hap 
pily, pressure-vessel requirements for the various types of 
low and medium pressure processes can be met by design 
ing within the existing ASME and API-ASME Pressur 
Vessel Code specifications. For the high-pressure processes. 
the design proble mois more complex and where nol covered 
by the Codes must be given special treatment 

Table | gives an idea of how the various refining proe 
esses stand in regard to pressure-vessel requirements. All 
these processes produce the chemical change in a reactor 
of one sort or another so that a large engineering problem 
is encountered in the design of the reaction vessel with 
respect to economy of construction and tong life. Some 
factors affecting these considerations are (a) the require 
ment of materials to withstand corrosion by the fluids con 
tained, (b) ease of fabrication. (¢) whether or not there are 
cycling temperatures and/or pressures. (d) in the field 
catalytic reactors the combating of erosion by the moving 
catalyst, (e) effects of differential expansion either from 
use of different materials of construction or from different 
temperatures in separate parts of the reactor, (f) the effect 
of hydrogen on the metal of the reactor walls. and (2) 
strength of materials under creep conditions 


Need for New Processing Plants — High activity in 
processing plant design and construction has been occa 
sioned and should continue for some time. In a recent S Al 
paper. it was predicted that by 1957-58 two development- 
seem certain: (a) Auto engines will have LO: 1 compression 
ratios, (b) gasolines of 98 octane will be needed to fuel 
these engines. It was stated that some refining units are 
capable of producing this fuel now but manufacturing 
facilities enabling nationwide distribution will need to be 
made available to meet this trend, The need for improve 
ment of gasoline quality to meet the high-octane demands 
will necessitate more catalytic eracking units usine larg 
pressure vessels and more catalytic reforming plants in 
which sizable quantities of hydrogen gases are handled 
The reduction of fuel-oil surpluses, the need for more ca 
pacity in aviation gasoline production’ and the need for 
higher quality lube oils at reduced processing cost all point 
to high activity in pro essing-plant design and construction 
The large activity in the petrochemical industry, now ac 
counting for 50 percent of all organic chemicals made in 
the United States. 
activity also, particularly in the smaller size of plant. 

Background. Near the end of World War IL and imme 


diately after it was realized that the improved engines both 
in aireraft and in automobiles were going to need higher 


points for its share of consideration 
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octane fuels in much larger supply than heretofore thought 
necessary. Thermal cracking which at that time was the 
major process for production of gasoline and now pro 
duces about 50 percent of the gasoline was found to be 
unable to provide the higher quality product needs. Inten- 
sive activity. therefore, became a necessity to find the proc 
esses which would meet the demand. This activity took two 
directions of study, One study was in the use of catalyst to 
stimulate reactions of large volumes at low pressures and 
medium high temperatures. There resulted from these 
studies great advances in the design and handling of cata 
lysts, which resulted in improving the quality of the prod 
ucts of the reaction and. as a secondary consideration 
provided the means of transferring large quantities of heat 
from one part of the process to another. The use of excep 
tionally large reactors for use at low pressures and reason 
able temperatures also was made possible. The other study 
started with a detailed analysis of the equipment and 
processes used by the Germans to produce synthetic 
fuels using hydrogen in reactions at high pressures and 
temperatures, 


Low-Pressure Design Problem— General Considera 
tion. Typical of the processes using catalyst is the process 
of catalytic cracking which involves contacting gas-oil frac 
tions of crude oil with active catalyst particles under suit 
able conditions so that 50 to 60 percent of the gas-oil charge 
is converted into gasoline. As the cracking reactions take 
place, a carbonaceous deposit is left upon the catalyst. 
which greatly decreases its activity. This coke deposit can 
be burned off and the catalyst restored (regenerated) to 
near its original usefulness. The earliest processes alter 
nated the cracking reaction and the catalyst regeneration in 
the same vessel. Since the burning would create a highes 
temperature in most cases than the cracking reaction, the 
pressure vessel would be subjected to an alternating higher 
and lower temperature and in some cases of higher and 
lower pressure. These series of cycling temperatures subject 
the walls and internal parts of a vessel to large thermal 
stresses. 

Present trend in design now is to conduct the reaction 
in one vessel (the reactor) and the catalyst regeneration in 
inother vessel (the regenerator). This takes much of the 
thermal stressing problems out of the design of the vessels. 
However. in the larger units tremendous materials handling 
problems are introduced since literally tons per minute of 
catalyst must be moved within the refining-unit, tempera 
ture must be controlled, rate of flow of solid-liquid and 
solid-gaseous mixtures must be controlled. and the erosion 
of the vessel by the solid particles within the system must 
he minimized 

Figure | gives some idea of the size of plant and of 


TABLE 1 
Some Modern Refining Processes 
Arranged According to Reaction Pressures & Temperatures 


Pressures, Temperatures Reaction 
psi F Vessel Size 
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Figure 2. Monolithic lining installation in re 

actor, 1. T-head studs and wire mesh; 2 

Cement and sand; 3. Insulating concrete; 4 
Floor steel and refractory 


quantity of materials handled. To avoid concentration of 
stresses in these large thin-walled reactor vessels flexibility 
must be designed into the vessel supports. Inside vessel sup 
ports for wear plates, separators, fluid flow controls, ete.. 
must be adequate to retain these fixtures in place but still 
not bind their movement from thermal expansion and load 
ing so that concentrated stresses will be transferred to the 
shell of the vessel. The development of suitable heat-insu 
lating linings for such vessels has permitted the use of 
lower priced steels than ordinarily would be used without 
such linings. By attaching these linings directly to the walls. 
corrosion of the steel as well as erosion of the walls by the 
moving catalyst is minimized 

In the field of insulating linings for pressure vessels, 
monolithic type linings’ have given satisfactory service in 
catalytic cracking vessels. Figure 2. Carbon steel used for 
the vessel shell can be protected both from high tempera 
ture and corrosion by the use of such linings. Special pre 
cautions must be taken to prevent gases from circulating 
between the liner and vessel wall. In general the insulation 
must be eflective to maintain the wall temperatures below 
650 | F 
present 


for metal strength, and if corrosive products are 
the wall temperatures should be kept to 450 F, 
or below to kee p corrosion rates down 

The size factor in cat cracker reactors is becoming in 
creasingly important. Vessels larger than 12 feet in diam 
eler cannot be moved readily by rail. Where water (barge) 
lransportation can be utilized all the way larger reactors 
(20 feet in diameter) can be moved in one piece, but the 
larger sizes now being built o1 contemplated will need to 
he erected in the field. Code requirements in regard to weld 
ing and testing can be easily met with shop fabrication 
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Figure 3A. Sections of blistered steel plates. (Reproduced from 


reference 3.) 
but it is another matter to stress-relieve welds in a huge 
reactor and pressure test it in the field 


The Problem of Hydrogen Attack 


gen penetration of steel in pressure Vesse Is. causing serious 


The problem of hydro- 


weakness and eventual failure is now well recognized, 
Followin: the exposure of this probl m by Ettinger, 
Wachter, Requist. and Wilson before APL at Tulsa, May, 
1951,° industrywide interest and co-operation in meeting 
the problem have taken place 
tively low-temperature conditions penetrates the structure 
of the steel. Molecular hydrogen, which may be a compo 
nent of the process streams, plays no part in the attack on 


Hydrogen under certain rela 


steel: the harmful hydrogen is the dissociated hvdrogen 
present on the corroding surface of the stee! and originates 
After penetration the 
atomic hydrogen converts to molecular hydrogen at internal 


from the hydrogen ions in the water 
discontinuities accompanied by a great increase in volume 
with tremendous pressures (in the neitahborhood of 20.000 
psi) and rips and tears the steel along the relatively weak 
junctions of the discontinuities, Figure 3, 

When steel is penetrated by hydrogen it suffers loss of 
ductility, particularly hardened and cold-worked steels 
mild low-carbon steel with an elongation of 30 or WW pet 
cent may when charged with hydrogen show an elongation 
of only 5 percent. By itself elongation loss may not be of 
too much concern but combined with the high stress concen 
trations trom pressuring or blistering, it becomes of great 
concern, “Killed” steels seem less susceptible than “rimmed” 
steels to hydrogen penetrations. Some types of linings such 


0) 


as glass, ceramic or other nonmetallic bonded coatings. 
massive conerete linings and alloy linings have been used 
to suit certain conditions, the choice being dictated by 
economics and the nature of the deterioration involved. 
Where the corrosion product is adherent, protective non- 
tight liners such as concrete and brick seem effective and 
are less expensive in first cost than alloy linings. Alloy 
linings are more effective in avoiding contact of the vessel} 
hase metal with the contents, but absolute tightness is ordi 
narily had only with an integrally bonded alloy surface. 
Hydrogen attack seems to occur only in environments 
where free water phases are known to exist regardless of 
the temperature and pressure; hydrogen sulphide seems a 
necessary component, with cyanides a promoter of attack. 
Bonner. Burnham, Conradi, and Skei before API in New 
York, May, 1953,‘ report even more disconcerting infor- 
mation on the presence of hydrogen attack in that even in 
areas where no visible change has occurred permanent 
damayve to steel may exist. They discuss methods of detec- 
tion, conditions necessary for attack to occur and possible 
methods for controlling hydrogen penetration. It is desir- 
able reading for designers of pressure vessels. Laboratory 
work showed use of an agent prepared either by adding 
polysulphide to ammonium-hydrosulphide solution or by 
allowing traces of oxygen to react with the solution to form 
polysulphide, reduced corrosion and hydrogen-penetration 
rates practically to zero by removing anaerobic conditions. 
Evidently the occurrence of hydrogen blistering (Figure 3) 
can be prevented by chemical means in using both polysul- 
phide and oxygen to control hydrogen penetration. 


Problem of Brittle Fracture. This type of failure was 
brought into serious focus in World War IL by the break- 
ing up at sea and dock side of welded steel merchant ships. 
A vreat deal of research work has been stimulated by these 
failures. Brittle fracture can and does occur in pressure 
vessels, Carbon-steel plate, when stressed in an ordinary 
tension test, normally would fail in ductile fashion accom- 
panied with considerable energy absorption and_ plastic 
deformation. The three major conditions which combine 
to cause brittle fracture are (a) low ambient temperature, 
(b) the presence of a notch or defect causing triaxial stress, 
(ec) high strain rate or impact loading. The third is not nee- 
essary as shown by brittle fracture occurring in completely 
static conditions. Such failure evidences complete lack of 
ductility, negligible energy absorption, and the fractured 
surface has a characteristic chevron appearance with the 
apices pointing to the origin of the fracture, Figure 4. 

Residual stresses from welding, thermal stresses from 
temperature changes, and composition of plate materials 
are all important. Here again fully killed (deoxidized) 
steel seems better than semi-killed or rimmed steel. Increas- 
ing carbon and phosphorus content tends to promote sus 
ceptibility to brittle fracture, increasing manganese the 
opposite ellect. old-forming also has been demonstrated 
to play an important role in brittle fracture. Extensive 
cold-workyng seems to increase susceptibility. Normalizing 
at L000 F. restores ductility while heating to 1150 F. is not 
effective. The initial cold-working evidently is most dam 
aging. Some failures have been attributed to combination 
of design and fabrication defects. Most recent failures seem 
ittributable to small defects due to workmanship providing 
the starting point, All studies of brittle fracture indicate 
the causes to be a combination of many factors. The real 
causes possibly may be determined only in the study of the 
erystal structure and the effect of flaws and the presence 
of trace elements as discussed later. 


The Problem of Graphitization. The occurrence of segre- 
gated graphite in constructional steel has been the subject 
of considerable engineering investigation since 1943, when 
a failure occurred at the Springdale Station of West Penn 
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Power Company. A number of piping systems and super 
heaters operating at temperature levels at which graphitiza 
tion susceptible steels are 
sustained serious loss of ductility at the parent metal and 
heat-affected zone interface. Graphite nodules 
furnishing a ready path 


welding 
showed a disposition to segregate, 
for the propagation of a fracture. The close examination 
of three catalytic cracking units’ which failed in 1951 by 
cracking at the edge of longitudinal and girth welds, as well 
as at the edge of fillet weld at nozzle necks and manhole 
reinforcing pads showed that some graphitization had oe- 
curred. In only one vessel was the graphitization present 
in severe enough concentrations to have weakened the struc- 
ture. Some graphite nodules were located in the cracks and 
may have influenced the path of the cracks. however, the 
general appearance of the cracks was strongly suggestive 
of stress rupture accompanied by intergranular oxidation 
Because of these and other findings, the API Committee on 
Refinery Equipment is sponsoring a detailed study of the 
graphitization problem. It is encouraging to know that 
as reported by R. J. Fiorentino and A. M. Hall,’ no instance 
of failure in refining equipment has been observed in which 
graphitization could be considered either as the direct cause 
or as an important contributing factor. 

The High-Pressure Design Problem—The early 
work in high-pressure processes near the end and just after 
World War II was concentrated mainly in governmental 
activities to produce gasoline from coal and natural gas 
and in pilot-plant studies at the various petroleum research 
laboratories. In the government work a great deal of high 
pressure equipment used by the Germans was brought to 
this country and combined with equipment of American 
design to build experimental plants, The Louisiana, Mo.. 
plant. for example, used pressures up to 10.300 psi and 
temperatures of 500 to 900 F. Typical reaction vessels 
were 56 inches id x 80 inches od x 60 feet long. They were. 
of course, thick walled vessels, some wire wound for addi 
tional safety. These were about the largest size practical 
to use. so that for large volume product manufacture many 
vessels were needed. The experience in design and opera 
tion of the government plants coupled with intensive private 
laboratory research in production of a variety of chemical 
products ( petrochemicals, etc.) has established fairly well 
the pressure-vessel-design practices which should be used 

Design Practices. From the standpoint of pressure-vessel 
design the high-temperature, high-pressure process may be 
considered to exisi at temperatures above 650 F. and pres 
sures above 2000 psi. At temperatures above 650 F. the 
design code requires a modification in allowable design 
stresses due to temperature, and 2000 psi is the maximum 
As pre SSuUTCs 


limits the design 


pressure permitted by the thin-wall formula 
and temperatures increase above these 
and material problems become greater and are further com 
plicated when the process requires eveling temperatures 
ind/or pressures. State and local codes recognize only the 
AS\IE Pressure Ve csel ( ode whic h in itself does not covet 
the higher range of pressures above 3000 psi and tempera 
tures above 1500 I 

Intensive study of the high-pressure and temperature 
design problem hy the author's company® has established 
criteria for high-temperature, high 


certain desirable 


pressure vessels. Figure 5 illustrates these criteria which 
are enumerated as follows: 

(1) The vessel shape should be eylindrical, either straight 
or expanded at the central section and the ends necked 
down to receive the closures. Changes in shape contour 
should be gradual with the inner surfaces free of tool marks 

(2) The thickness of the shell will depend upon the 
service. For steady pressures and /or temperatures the maxi 
mum stress formula (Lame) should be used to determine 
the thickness. For cycling or varying temperatures and /o1 
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affected were found to have 


Figure 4. Brittle fracture specimen. (Note shiny faceted appearance 

Apices of herringbone markings point to origin of failure. Reproduced 

from M. E. Shonk—*Brittle Failure of Nonship Steel-Plate Structure,” 
Mechanical Engineering, January, 1954, p. 23). 


pressures, dimensions nearer those given by the maximum 
strain formula should be used. 

(3) The end closures should be flanged ring-joint type 
as shown for larger vessels and (Bridgeman) plug type, 
Figure 6, for small vessels. All piping connections should 
be made through the heads, no holes through the vessel 
walls should be permitted. 

(4) The bolts for the head flanges should be of the same 
material as the body of the vessel, and the bolt-tightening 
stresses should be based on micrometer measurement of 
bolt elongation rather than on torque-wrench measurement. 
Where thread galling is a factor. temporary bolts of non 
galling material may be used to set up the seal and then 
the permanent bolts may be put in place one by one. 

(5) Materials must be selected carefully in order to 
obtain the maximum safety and economy. 

Determination of Wall Thickness. In determining wall 
thickness, there are several formulas which can be used; a 
plot of them is shown in Figure 7, based on the preferred 
theory of failure. The Code specifies the maximum stress 
formula, In our own experience, a number of tests have 
been made on small thick-walled laboratory vessels at 
atmospheric temperature to determine expe rimentally the 
stress due to internal pressure, Strain was measured on the 
outside of the vessels by wire resistance strain gages. While 
the number of tests was small for conclusive results the 
pressure-strain curves were close to the curves obtained 
Ils that had seen 
the test curves were about 10 percent 


using the maximum stress theory. On ve 
conside rable SeCrVICce, 
below the theoretical, On new vessels subjected to hydro 
static test pressure only, the test curve and the theoretical 
eurve were within | percent with internal test pressures up 
to 10,000 psi. In the used vessels there had undoubtedly 
been a beneficial redistribution of strain resulting in a more 
uniform stress condition throughout the wall and a lowe1 
maximum loeal stress. 

Design Stresses for High Pressure and Temperature. The 
selection of safe working stress depends upon an intimate 
knowledge of the material to be used. There will be in 
stances when the designer will be required to design reactors 
which. because of extreme conditions of temperature and /or 
pressure will have too thick walls if the working stress 
allowed by the ASME Code is used. When this occurs the 
case will need to be treated as a special one and be based 
on the yield strength of the material. In these cases. spec ial 


provisions will he needed for determining physical prop 


erties of the billet or melt of the material. for fabrication 
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Figure 5. Flanged vessel design for high-temperature, high-pressure 


reactor service 


for safety precautions to be used in handling. and for rigid 


requirements in pressure testing and inspection 


Designing for Creep Conditions, One of the most im 
portant properties of the material which should be investi 
gated is the amount of plastic vielding (« reep) which can 
he expected in the material at the operating temperature 
Cree iL data are available only on the basis of comparatively 
short-time temperature tests under simple tensile stress 
Metal ina pres 
No data on ereep under combined stress conditions have 
been available. Knowing that eree }? has three stages, Figure 
i primary or deformation at decreasing rate, secondary o1 
and tertiary 


sure vessel is subjected to combined stresses 


deformation at approximately constant rate, 
or deformation at an increasing rate, the designer must be 
reasonably sure that his design stresses are such that the 
tertiary creep will be avoided 


R. W. Bailey 


discusses and questions the reliability of 


creep data now in existence particularly those which are 


short-time tests to a longer period ot 


extrapolated from 
life. He states also that the influence of thermal action in 
ervice in changing the behavior of a material under stress 
ix of fundamental significance. Because of the compara 
test period for securing adequat« creep data 


another test called the stress rupture test 


tively long 
on a material 
(larger deformations and higher stresses for a few hundred 
hours at higher strain rates than cree } tests) is coming inte 
common use. These tests may run for 10 to 400 hours and 
usually never exceed LOOO hours 

Figure 9 shows relative rupture strengths of the variou 
types of materials that are available for elevated tempera 
ture service There is considerable controversy between 
the experts on the usefulness of stress-rupture data: how 
ever, in the absence of idequ ile creep data designers hav: 
found stress-rupture test data very valuable as one indica 
tion of material performance Practical considerations re 
quire that all available data on a material must be evaluated 
before final decision is made on the working stresses to be 


used in present design practice, One prac tical answer to the 


problem of creep at least in small vessels seems to be pro 
vision for adequate dimensional inspection during use 
Such a program has been adopted at the Gulf Laboratory 
wherein the vessels are provided with selected points over 
which measurements can be taken periodically and used as 
a basis for determining the rate of dimensional change 

Selection of Materials. The problem of selecting the 
right material for high temperature and/or high pressure 
has become increasingly complex. When one looks into all 
the various combinations of alloying elements, manufactur 
ing variables, heat treatments, ete... which affect the per 
formance of a steel for a particular application the out 
look for selecting the right steel is complex indeed.’ 
The choice of an alloy steel for high-temperature service 
depends not on a quantitative figure obtained through any 
one ty pe of test but on foreknowledge of physical proper 
ties, and careful engineering appraisal of the importance 
of several quantitative behaviors in respect to the exact type 
of service. The estimate of material performance based on 
laboratory tests and what foreknowledge the tests impart 
are modified as service experience act umulates. 

Where oxidation is a factor the use of unalloyed steel is 
limited ordinarily to somewhere around 150 to 500 | 
Above that temperature increasing amounts of chromium 
(sometimes helped oul by aluminum and silic on) are me eded 
an adherent protective oxide coating to stop 
oxidation. The structures of steel for high-temperature 
strength differ from those for room-temperature strength 
Phe usual condition for high-temperature use of steel is the 


lo produc e 


normalized one. Grain size appears to have some bearing 
on the high temperature strength of steels but it may not 
necessarily be the controlling factor especially in ferritic 
since creep behavior is so sensitive to the small differences 
in microstructure other than grain size that are developed 
in high temperature steel by slight differences in cooling 
rate, deoxidation practice, chemical composition and othe: 
variables.'* Killed steels are more desirable for load carry 
ing at elevated temperatures. The high-temperature strength 
of plain carbon steel is vastly increased by adding Us to | 
percent of molybdenum. Depending on the degree of oxida 
tion resistance desired, chromium additions are made. The 
chromium has little effect on the load-carrying ability 

For increased load-carrying capacity over that obtainabl: 
with the ferritic steels mentioned, a much higher cost series 
of chromium-nickel austenitic stainless steels of the 
types are in use. The performances 
of the latter is enhanced by small 
amounts of molybdenum. Figure 10 
shows typical values of austenitic 
steels. Other superalloys are being 
experimentde with, One, the precipi 
tation-hardenable inconel \ shows 


SII ITITT 


some possibilities. It has been sug 


A 


hifhhiha hid da 


vested for a vessel to operate al 50. 
O00 psi and LOOOF. wall temperature. 

Our own experience in the labora 
tory with pilot-plant-size pressure 
vessels has been mainly in hydro 
enalion processes involving the 
presence of highly corrosive sub 
stances. Type 347. 18-8 columbium 
stabilized stainless steel has the high 
strength required and the colum- 
bium stabilization gives protection 
against intergranular corrosion in 
the critical range of 850 to 
1550 F. The weldability of this steel 
rives good flexibility in fabrication 


When available. Type 347 has been 
used for 


Figure 6. Bridgeman or 


all possible parts of the plug-type closure 





plant exposed to the materials being processed. In general, 
where temperatures exceed 850 F.. a straight 18-8 stainless 
has been avoided bye duse of previous experiene e with 
intergranular corrosion: however, in this situation the so 
called ELC stainless steels can be used. Type 321 titanium 
stabilized has been used where welding is not required. 

M. E. Holmberg'' has suggested using a stabilizing heat 
treatment to finished assemblies of nonstabilized stainless 
for service above 850 F. This treatment consists of heating 
to 1525-16050 F. for an extended period to precipitate the 
carbides along the grain boundaries and spheroidizing them 
replacing the chromium which is diffused. Corrosion 
from sulphur compounds, particularly sulphur dioxide and 
trioxide with H.O present is serious at elevated tempera 
tures. The attack seems to take place at surface imperfee 
tions. High-nickel alloys seem not suitable: very few of the 
high-chrome steels have been tested at the Gulf Laboratory. 
Heavy sealing in Types 510. 304, and 317 seamless drawn 
tubing has been found in our experience after several days 
of operation under reducing conditions in the temperature 
range of 850 to 975 F. at pressures of 250 to 800 psi. 

Laminated Vessels Multilayer construction of thick 
walled pressure vessels has been developed to the point 
that it is accepted practice in a broad field of applications 
In fact. had it not been for the availability of multilayer 
pressure vessels during the war, the lack of pressure vessels 
would have been an almost insurmountable obstacle to the 
huge increase in production of many vitally essential items. 
Careful study into the possibilities of layered vessels par 
ticularly in the field of reactor design indicates good possi 
bilities for their use. The idea of mode of failure alone. 
which occurs without shattering or fragmentation, gives in 
dication of some greater degree of safety over the solid 
thick-walled vessel. There can be a more even stress distri 
bution through the layers in a multilayered vessel by 
application of autofrettage. The inside layer can be of a 
material to resist corrosion and the outer layers can be 
for strength alone. There exists the further possibility of 
using one of the intermediate layers with continuous pas 
~ages for circulation of a coolant to hold the temperature 
of the outer layers below the temperature where creep be 
comes a design factor. It is almost a certainty that the full 
usefulness of the multilayer design will be developed in the 
not too distant future and that the code will include it 
adequately in its regulations 

Inspection Proper Inspec tion for the presence ol 
material flaws is necessary from the inspection of the melt. 
pouring into ingot, processing into billet or plate, fabrica 
tion, welding, final finishing, and pressure-testing. Material 
specifications should be maintained and a certified guar 
antee be supplied by the manufacturer. \-ray or ultrasonic 
inspection of billets or plates will insure sound material 
before expensive fabrication is started, and such check 
inspection when partial fabrication is completed may prove 
advantageous. In the final pressure-testing of the finished 
vessel particularly in thick-walled vessels it is believed de 
sirable to hold the test pressure for a time so thet any 
weakness not found before will have time to progress into 
failure. The ASME Code does not specify any holding time 
for the test pressure, except that it shall be long enough for 
inspection of the vessel to be made. A holding time of 30 
minutes to an hour depending upon the thickness of the 
wall would he a reasonable recommendation. Only ly 
such careful control and final testing can reasonable assur 
ance be made of the safe operation of a vessel which is 
pressure-tested at ambient temperature and operated at 
high temperature with the material in near plastic state 

Fundamental Researeh— Quite remote from the day 
to-day job of designing pressure vessels but of fundamental 
and far-reaching importance is the work being done in the 
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field of solid-state physics. It is now beginning to be un 
derstood that trace elements, impurities, and various imper- 
fections play a dominant role in physical, chemical, physi- 
ological, and biological processes, and that the chemistry 
and physics of the future will be concerned largely with the 
functional activity of minute quantities of matter. Much of 
the development in alloy materials has been on a “cut and 
try” and “try again” basis. Physical properties, strength 
and creep data have been established on a usable basis as 
the result of much testing followed by experience in service 
Great concern is felt when in a specific case failure occurs 
even though everything about the situation seems to be 
normal and within safe limits. The answers to many of 
these problems may be found undoubtedly in the presence 
of some trace material which is affecting the atomic struc- 
ture or in the various aspects of the formation of crystals 
wherein dislocations or flaws exist in the crystals of a metal. 

Fundamental work in the subject of dislocations and 
plastic flow in erystals has been done and reported by 
A. H. Cottrell’’ and others. Action of a metal under stress 
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Figure 9. Stress vs. temperature curves for rupture in 1000-hours 
(Reproduced from Reference 11.) 
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Figure 10. Effects of molybdenum, etc., in austenitic steels 


is definitely tied up in the erystal structures making up the 
material. When a large force is applied to a crystal two 
things may happen: (a) The atoms in the crystal may slide 
past one another, or (b) they may pull apart Plastic flow 
involves the first of these phenomena, and can be explained 
in terms of the lattice defect called a dislocation which pro 
vides the vital link between the atomic structure and plastic 
behavior of a crystal 

Che theory of dislocations provides means for explaining 
the effects that de pend not on the regularity of the atomir 
structure in a erystal, but on the peculiarities of abnormal 
places where the structure goes wrong. Figure 11(a) shows 
the nature of translational slip in a single crystal and Figure 
11(b) glide lamella ty pe slip in a crystal subject to force 
causing plastic deformation. Slip in a erystal occurs more 


154 


readily along certain crystal planes usually along the direc- 
tion in which the atoms are most closely packed. When the 
slip starts it occurs first at a dislocation such as shown in 
Figure 12 of a termination of a crystal plane. At such a 
point there exists a very critical balance of electrical forces 
which when upset could lead to an incipient crack, Ordi- 
narily when slip occurs other forces come into play and a 
critical balance of forces is set up further on in the slip 
plane. Another type of flaw known as a screw or stepped 
wedge dislocation is shown in Figure 13. 

What could be accomplished if the strength of materials 
could be made to approach the theoretical strength of pure 
annealed polycrystals is shown in Table 2. The differences 
between calculated and observed strengths are attributable 
to the flaws and imperfections in the crystal lattice of the 
solid materials. Experimental data relied upon by design 
engineers, repetitive with close precision, are determined 
by the accidental distribution of flaws and imperfections 
which if absent would increase greatly the observed values. 
The flaws are of atomic dimensions and are so numerous 
that their distribution becomes a uniform statistical average, 
irre Spec tive of the size of test sample. 

Research in the Mechanism of Creep ~The mechan- 
ism of creep, being given intensive study at the Mass- 
ihusetts Institute of Technology and reported by Nicholas 
J. Grant.'" appears to be briefly as follows: 

In a high-purity metal, such as high-purity aluminum, 
examination of structures of « reep-rupture specimens tested 
at various temperatures clearly shows that very extensive 
grain-boundary sliding and migration take place, Deforma- 
tion is heavy along the grain-boundary regions and results 
in grain-boundary sliding. When the strain is sufficiently 
large (strain-hardening) further deformation ceases, Re- 
covery processes then set in at the high temperatures and 
the grain boundary migrates to a new unstrained position. 

As the alloy content increases or the complexity of the 
alloy increases the grain boundaries (and also the grains) 
are strengthened, restricting more and more the deformation 
to the grain boundaries. At low temperatures below 500 F. 
in a high-purity aluminum-magnesium alloy because of the 
restricted recovery process the alloy suffers intercrystalline 
cracking: at 700 to 900 F. 
enhanced, extensive grain-boundary migration takes place 


where recovery processes are 


and intercrystalline fractures do not occur. 

Knowing that the attainment of accurate, useful creep 
curves and creep data at elevated temperatures is a slow, 
difficult and hazardous undertaking the foregoing informa- 
tion has added significance. The hope for the future is that 
research work of this nature will lead to the shortening of 
the time necessary for creep-testing and to the requirement 
of fewer tests. Important strides have been made and all 
possible encouragement should be given to this kind of 
work. 

Conclusion 
and building of pressure vessels for the whole range ol 


Continued intensive activity in the design 


petroleum-processing plants both for refining of hydro- 
carbons and production of organic chemicals from hydro- 
carbons can be expected. 


Phe solution of such vexing problems as the deterioration 


TABLE 2” 
Theoretical Strength of Pure Annealed Polycrystals 
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of steel in pressure-vessel shells from 
hydrogen penetration may be, partially 
at least, a chemical one. However, the 
cost of steel protection by mechanical 
means such as linings, ete., will need 
to be balanced against the cost of chem- 


e366 -o— 


ical control, 
The the 


petroleum-refining burden are the low- 


processes carrying major 
and medium-pressure ones for which 
pressure vessels can be designed under 
existing along well-established 
lines. Large size of vessels, now such that field fabrication 


codes 


is required, makes weld stress-relieving and inspection in 
the field an increasing problem. 

In the field of the high-pressure processes, as soon as 
safe pressure vessels can be provided at reasonable cost, 
processes involving higher and higher temperatures and 
pressures will be proposed, tried, and proved. Small vessels 
for pressures up to 50,000 psi and reasonably large vessels 
up to 15,000 psi have been designed. Temperature seems 
somewhat of a lesser problem since internal insulation and 
Quite 
tem 


shell cooling have been used widely with success. 
large vessels have been designed for operation at 


peratures over 2000 F, 


Forged construction using the new superalloys seems 
to offer the better hope for safe construction particularly 
since it is in the forging industry where adequate heating, 
handling, and heat-treatment facilities are more likely to be 
available. The need at present is for facilities to produce 
the larger superalloy ingots necessary to extend their use 
to pressure vessels. Full use of high-strength materials and 
enhancement of properties by heat-treatment seem to await 
further development of fabrication equipment and of tech 
niques rather than in material research. 

In the 
veneral acceptance for code purposes of the present design 


field ot high pressure and temperature design. 


cone epts has long bee n delayed | Aperiene oe is being gained 
in several current installations of vessels both in England 
and this country wherein at the operating pressure the inner 
wall stress is close to the yield strength of the material and 
the calculated fracture strength is greater than one-fourth 
the ultimate strength. The ASME Boiler Code and the ASA 
B-31 Piping Code permit high 
piping designed to steady creep conditions, It is reported 
that the ASME Boiler Code Committee is now engaged in 
examining all the factors mentioned. In time, Code require 
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Figure 11a. Translational slip in single crystal 








Figure 11b. Glide Lamella-type slip in single crystal 
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In the field of fundamental research 
understanding of creep particularly under combined stresses 
will be attained. The effect of trace elements on material 
behavior will he of 
crystal formation as efleeted by trace elements, temperature, 
etc., will develop to the point where stronger materials 
and ereater freedom from failures such as brittle fracture 
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Electronic Control 
All the Way 


New Platformer at Rock Island 


Refinery is first United States all elec- 


tronically controlled unit. 


IN STARTING | Pa new 2100-bar 
rel-per-stream day COP Platforming 
Rock Island Retiming 


Corporation at Indianapolis, announces 


unit) recently 
the first complete refinery unit in the 
L nited States to be controlled by ele 
instruments In adopting this 
Rock Island has followed the 
trend of present day process control 

a held has for its 


rapid change and improvement im a 


lronie 
“Vstem 
which heen noted 
relatively short time 
In conventional systems 


variable s 


pheumaty 

J 
transmission of the measured 
functions wa 


The handling of 


instrument air under conditions of low 


and control 


done by air pressure 


proved lo he eX pensive 
cold 


disadvantage 


temperatures 
troublesome, especially in 


An 


ery tise 


the of installing and 
maintaining numerous and ever vulner 


ibvle 


Was If 


small air lines running from the 
s unit to the control room 

In the electronic type of control sys 
tem, all of the transmission of measure 
ment and control functions to and from 
the makine 
tinnece Rock 
Island's system re 
quires The 
used for 


control room is electrical 
these 


electronic 


sary aut lines 
( ontrol 
elec 


ir to move the valve 


tro-pneumatic converters 
ultimate movement of the valve 
fitted with a small electric heater which 
will keep the only 


prevent its freezing up in cold weather 


air pilot warm and 


Operating experience has proved 


that electronic control instruments have 


or lac k of 


an even smaller dead band 


Back of control panel 


sensitivity, than in pneumatic instru 
of the lack of mechani 


eal parts and increased sensitivity in 


ments because 


measuring control circuits 

The normal design of a temperature 
controller of the thermoc ouple type has 
use of the 
there 


not permitted optimum 


derivative function because 


usually is a mechanical means of bal 
ancing the potentiometer circuit, in or 
der to convert the electrical impluse 
to a pneumatic control impulse and to 
provide a record, It is possible that the 
process temperature may change slowly 
will detected by the 
chanical balancing mechanism until it 
large. Then it suddenly 
catch up.” causing the derivative unit 


and not be me 


is fairly will 


a sudden change and make a 
the 


to sense 


large correction to valve. which 
could upset the plant 


With the electronics 


it is not necessary to interpose the me 


control system 
chanical balané ing step to convert the 
electrical thermocouple signal to a con 
trol function. The electrical control sig 


nal has greater sensitivity, which re 
fleets in giving a much truer picture of 
any rate of change in the 

The settings on the Rock 


Island installation have 


process 
derivative 
heen adjusted 
to rates that were never thought practi 
cal before on similar applications be 
cause of the distorted picture that was 
obtained of the rate of change in the 
process. By being able to use greate: 
derivative action and by having greater 
sensitivity in the controller. it has been 


possible to correct even very small tem 


"ETRE 





Easy servicing 
perature changes before they became 
noticeable on the recorder 

In normal pneumatic control. a trans 
mitter is located in the plant area to 
convert the measured process variables 


transmitters being used at Rock Island 


to 3 to 15 pounds of air pressure 


convert the measured process variables 
to an electrical voltage proportional to 
the value of the process variables 

Roe k 
take the 


and compare it with an electrical signal 


Island's electronic controllers 


transmitted electrical signal 
that has been set by the operator to cor 
respond to his desired process variable 
The controller then sends an electrical 
the valve, 
through an electro pneumatic converter 
and a diaphragm head, holds the valve 
in a position that will keep the meas 
the 


current to control which. 


ured process variable at desired 
value 

Servicing is simplified with each of 
the units designed to plug into its own 
housing. If the 
service man has only to unplug the unit 


All recorders 


and controllers are interchangeable. 


one needs servicing, 


and plug in a spare unit 


The circuits are so arranged that the 
recorder is completely independent of 
A break 
down in the recorder will not affect the 
control of the plant. nor will a break 


the controller and vice versa 


down in the controller affect the record 
of the process variable. The circuits are 
so arranged that a failure will 
the the 
position that it does on air failure. 
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cause valve to assume sare 
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Fluid coking diagram: Handles any oil that can be pumped into the reactor 


New Data on Fluid Coking 


§ Ten residuum stocks covering a wide range of 


feed quality were tested. 


§ Coke yield varied directly with feed stock Con- 


radson carbon. 


F. B. Johnson and R. E. Wood, 


*) 


} ( mpa 


DEVELOPMENT of the Fluid 
pilot 


PHI 
Coking 


plant tests on a large number of feed 


process has involved 
stocks for comparison with each other 
and several special feed stocks for com 
parison with delayed coking data The 
results of these tests, as well as some 
generalized conclusions that have been 
drawn from the data. now give a more 
comple te picture of this recent process. 

These tests include coking informa- 


tion on ten residuum stocks which cover 


i wide raneve ol feed stock quality \ 
comparison with commercial plant de 
coking is 


pheric residuum. The fluid process was 


laved included on atmos 
easily adapted to operation on all of 
these stocks and with proper adjust 
ment of 
handle any oil that can be pumped into 
the reactor, Of course, different stocks 
will give different results and the effect 


operating conditions it) ean 


of Conradson carbon is particularly 


important 


REEINER 


Process and Equipment 


\ diagrammatic flow plan of a Fluid 
Coking plant is shown in Figure | 
Basically, the unit consists of a reactor 
or coking vessel, a heater vessel, and 
the attendant transfer lines. The coke is 
circulated between these vessels and 
product coke is deposited on the cireu 
lating coke parti les which are allowed 
to grow to the size of ordinary fine 
sand, Smaller particles of ground coke 
are added to the system to replace the 
larger particles which are withdrawn 
as by-product coke. The smaller pat 
ticles may be added from an external 
source or may be formed in the system 
by merely erinding a portion of the 
circulating stream in an integral 
grinder, Feed is injected into the fluid 
hed of hot coke in the reactor, Heat is 
supplied to the process by burning a 
portion of the product coke in’ the 
burner vessel or by burning an ex 
traneous fuel in this vessel if all of the 
coke is desired for other uses 

In the Fluid Coking 
stock need not be heated beyond the 


is normally 


process, the 
lemperature at which it 
available from crude distillation (500 
700 FL). Actually the feed may be used 
at any temperature at which it can be 
pumped. The difference in feed preheat 
merely changes the heat load on the 
fluid) coking The 
pressure is essentially atmospheric but 
may be higher if desired, The tempera 
ture of the Fluid Coking reactor bed is 
in the range of 900-1050 F. Excellent 
mixing takes place in the thuidized bed 


sVstem operating 


in the reactor and the temperature ts 
controlled by adjustment of circulation 
rate and the temperature used in the 
burner vessel. The products from the 
coking process pass through a frac 


lionating tower and the gas, gasoline 
and gas oil fractions separated are then 
directed toward normal refinery han 
dling processes 


The gas oil makes a. satisfactory 
catalytic cracking feed stock 
line is generally of 75-00 octane num 


| he vise 


ber and can be treated to make a satis 
factory gasoline blending component 
The gases are highly unsaturated and 
are useful in polymerization and alkyl 
The fluid coke make is 
directly proportional to the Conradson 
carbon ol the feed stock, ‘| he coke Is 
expected to find its way into the already 
established market for petroleum coke ; 
elec trodes, 


ation reactions 


for example. as fuel. for 


and for other products. Studies are 


being made on the use of fluid coke as 
raw material for the manufacture of 


electrodes for the aluminum industry. 


Phe 
pl int studies 


equipment used in’ the pilot 
include a 1OO0-barrel per 
day Fluid Coking pilot plant, which 
and a 


“ hie h 


has heen previously described. 


1/10-barrel-per-day fluid unit 
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has been found to give excellent results 


in comparison ith the 
day plant Accordingly 
suitable for 
application of the process can be based 


100-barrel-per 
Vig ld pore dit 
commercial 


tions studying 


on the small-unit data 


Comparison of Feed Stocks — Thy 
feed stocks used in the Fluid Coking 
studies include heavy vacuum residua 
residua asphalts and 
Table | in 


dicates typical data on four vacuum 


atmosphe rie 


thermally-cracked residua 


which vary in quality from a 
Panhandle 


residua 
highly paraffinic 
stock to a high Hawkins re 
ind to a moderate sulfur, high 


stock The 


results are typical for these types of 


Texas 
sulfur 
siduum 
nitrogen mixed California 
residuum feeds. Coke produc tion varied 
according to the Conradson carbon of 
the feed 
liquid products varied with the sulfur 
in the feed 

lable 2 presents data on three at 
namely, Zaca, Ca 


and sulfur content of the 


mospheric re sidua 
sabe (Colombia) plus mixed Coastal 
and South Louisiana crude products 
These data show higher gas oil yields 
than 


were obtained from vacuum re 
This was expected since the feed 
stocks contained from 35 to 55 percent 
1000 F, Coke make was 


as in the 


boiling helow 
related to Conradson carbon 
previous comparison Product quality 


as regards sulfur ind vravily varied 


with sulfur and gravity 
the feed 


\ comparison of data on lone and 


Inspections on 


short residua indicates that the yields 


TABLE 1 


Fluid Coking of Vacuum Residua Yields and Product Quality 


Se. La 


Crude Source of Feed Muature 


Feed Inspections 


1) 
Ultimate Yields on Coker Feed 


r \ Percent 
PRODUCT OUALITY 
Naphthe 


Cahlorma 


3 4 


NRADSON CARBON. wT % 


Figure 2. Ultimate yield of coke: Directly pro 
porational to Conradson carbon 


on Fluid Coking of atmospheric residua 
are rather close to those from a com 
distillation and 


Fluid Coking of the vacuum residuum 


bination of vacuum 


gas oils can 
Fluid Coker 


The choice of 


This indicates that heavy 
be taken 
with litthe degradation 
feed stocks will depend on the availa 
bility of equipment in a given refinery 


overhead in a 


and economic considerations on the 
costs of new equipment 
lable 3 shows a comparison of three 


Los Angeles stocks 


which include (1) a virgin residuum 


Basin residual 
(2) an asphalt obtained from this re 
siduum by solvent deasphalting, and 
(3) a visbreaker tat 
crude Here, again, the data tic 
in well with feed stock quality. In this 
the original virgin residuum con 
this 
flected in the ultimate yields. 


from the same 


source 


fuse 


tained some gas oil and was re 


Figure 2 isa plot of Conradson cat 


hon versus ultimate vield of coke from 


Mined lexas 


Hawkins Panhandle Crade Source of Feed 


Feed laspections 


Ultimate Vields on Coker Feed 
\ Per 


y 


Volume Per 
0-10 
" “ t Per t 
PRODUCT QUALITY 
Naphtha 


ta 


PETROLEUM 


the feed stocks discussed earlier. The 
correlation is satisfactory. Since 
the coke is directly 


Conradson carbon. the vield of other 


very 
proportional to 


products will obviously Vary Inve rsely 
Howe ver. the 
gas yields do not change appreciably 


with Conradson carbon 


with changes in feed quality and there 
fore most of the 
shows up in the liquid products. 


variation in yields 
\ typical gas analysis, excluding sul 
fur and nitrogen. is shown here: 


H 

H 

H 

H 
C,H, 
The C. cut is about 40 percent ethyl 
ene, and the C, cut is about 60 percent 
The sulfur 
up in the gas is practically all in the 
form of H.S which can be 


covered by existing processes 


unsaturated which shows 


readily re 


Fluid Coking and Delayed Cok- 
ing The Fluid Coking process differs 
from the delayed coking process’ in a 
number of wavs. Primarily, the delayed 
coking process involves depositing the 
coke in large drums or soaking vessels 
followed by removal of the coke from 
inter- 
two coke drums are 


these vessels at roughly 24-hour 


vals. Generally, 
available and these are alternated be 
tween coking and cleaning operations 
In the Fluid process, the coke is con 
tinuously circulated in the system and 
coke make is withdrawn continuously 
Chis reduces the size of the equipment 
needed as shown diagrammatically in 


Figure 3. In the delaved process it 1s 


TABLE 2 


Fluid Coking of Atmospheric Residua Yields and Product Quality 


Casahe 
Plus Mixed 
Coastal 


REFINER 








PITCH FEED 


RESIDUUM 





DELAYED COKING 
REACTOR 


FLUID REACTOR —~_|| 





























FURNACE 


il DELAYED COKING 


REACTOR 





FLUID BURNER 








AIR BLOWER 


DECOKING 
WATER PUMP 











and the 


necessary to supply preheat 
heat of reaction by passing the feed 
through a coil which in turn sets limi- 
coking 
which can be reached as well as the 
throughput possible In the Fluid proc- 
ess, preheat available in normal refin- 


tations on the 


ery optrations is used and additional 
heat to bring the feed to reaction tem- 
perature plus that needed for the heat 
of reaction is supplied by burning coke 
or extraneous fuel in the burner vessel 
This has an advantage in equipment re 
quired as well as in the versatility of 
the plant The delayed coker 


usually has a lower endpoint than that 


vias oil 


from the Fluid process 

Table 4 shows results of Fluid and 
delayed coking of an atmospheric re 
siduum from a mixture of 70 percent 
Casabe and 30 
mixed Coastal crudes. The delayed cok- 


(Colombia) percent 
ing data were obtained in the commer 
cial unit of the Pan-Am Southern Cor- 
poration at Destrehan, Louisiana.* The 
Fluid coking results were derived from 
pilot plant operations and are shown 


lable 2. 


shows the 


in summarized form in 


process to produce 


bk luid 
coke, 
much more gas oil, less naphtha, and 
somewhat less gas. The coker 
from the Fluid process is considerably 
higher boiling than that from delayed 
coking. Also, the gasoline from Fluid 
Coking has an higher 
octane number than that from delayed 
coking 


California 


compat Ison 
much less 


vas oil 


appreciably 


\ previous comparison” on a 


vacuum residuum showed 


November, 1954-—PETROLEUM 


temperature 


Fluid coking compared with delayed coking 


Handling of 


residua in delaved coking has raised a 


similar results, vacuum 
number of operating problems which 
appear to make commercial applica 
tion of this type of operation unattrac 
coking is 
usually applied to atmospheric residua 


tive. Therefore, delayed 


only. 


Quality of Coker Gas Oil In 
general, the gas oil from 
either Fluid Coking or delayed coking 
is a satisfactory feed stock for catalytic 
cracking. The fluid coker gas oil qual 
ity will vary depending on the quality 
of the feed stock. The sulfur content of 
the gas oil follows the sulfur content of 
the feed, and the characterization fae 


obtained 


tor will vary, depending on the feed 
stock 
terization factor of gas oil from Texas 
Panhandle had 


11.98 whereas the product from cok 


used. For example, the chara 


residuum a value of 


showed a 
11.0] The 


Louisiana re 


visbreaker tar 
factor of 
South 


had a 


ing of a 
characterization 
from 
coking 


percent, 


gas oil 
siduum sulfur content 
of 0.5 that 


Hawkins residuum contained 3.7 per 


whereas from 
cent sulfur. It is apparent that improve 
ments in coker gas oil can be obtained 
by mild hydrodesulfurization if this 
should be necessary to fit in with a 
definite situation. The cut 
point chosen in Fluid Coking will vary 
catalytic 
cracking and the 
type ol feed stock used. The problems 
involved are similar to those in distilla 


refinery 


depending on the type of 


capacity available 


tion of crude and are not peculiar to 


REFINER 


the Fluid Coking 
oils are understandably of poorer qual- 
ity than virgin gas oils from the stand 
catalytic 
Some economics have shown 


process Coker gas 


point of carbon vields on 
cracking. 


returns from a combination of 


a coker 
gas oil which produced as much as 
twice the catalytic carbon as a virgin 


wood 


processes including cracking 


gas oil distilled from the same crude. 


Coker Naphtha Quality—-The 
vasoline from Fluid Coking will vary 
in Research clear octane number de 
jy nding on severity of operation, 1 he 
sulfur content of the naphtha will vary 
with the sulfur content of the original 
Coker 
mally cracked products and generally 
high gum breakdown 


Where coker 


naphtha can generally be blended into 


residuum naphthas are ther 


have and low 
time, sulfur is low, 
a total gasoline pool after a simple 
clay-treating procedure to improve sta 
bility. Where high sulfur coker naph 
tha is produced, desulfurization may 
be required. If Hydrofining 
other treatments for gum and stability 


is used, 


will not be required and a high liquid 
volume yield (about 100 percent) will 
be realized 


coker 


The possibility of using 
gasoline in feed to Hydroform. 
this 


case as well as in the case of gas oil 


appears attractive, In 
quality, the individual refinery situa 
tion will control the type of treating 
procedure used. 


Characteristics of Fluid Coke 
The coke produced in Fluid Coking 
has some interesting properties. It is 
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expected that some of it may find its 
Vay into Various sper ialty uses such as 
a raw material for the manufacture of 
electrodes for the aluminum industry 
It can also be used as a fuel for com 
bustion burners equipped for handling 


solid fue Is 


are generally 


such ais rround coal The 


prarty les round and are 
in the particle size range of 20 to LOO 
mesh. There is little dust present which 
makes the handling an easy problem 
li has been shown that Fluid coke may 
be tran ported by pripee lines, conveyor 


belts 


mlermediate 


or pneumatic carrier devices for 


storage and for the han 
dling required in its final disposition 
Longer range moving may be ade 
railway cars 


Palle 


a comparison of typical coke in 


quately handled by 


barges, and other carriers ) pre 
sent 
spections Trom three types of residuum 


feed stocks 


Keonomiecs I he economics of 
hluid Coking have been discussed pre 
that a 


rovalty for 


viously It was shown return 
alter tane 


and excluding 
tream-day plant 
might be 75 te GO percent per year The 
investment for a LO.000-barrel per day 
con 


costs 


plant varies depending on the 


truction standards and ty pe of 


lon k 


within battery limits 


used, However based on 
an investment fie 
ure of $2.5 million appears reasonable 
for a plant of this size. Similar figures 
fora 1O00-barrel-per-day plant and for 
a 2O0.000-barrel per-day plant are $1.3 
million and $3.6 million, respectively 


The t 


ind heater 


investments include the reactor 


ections, the overhead serub 


TABLE 3 


ber-fractionator, and the equipment for 
withdrawing coke products and feeding 
coke, The 
provides recycle stock to the coker. a 
130-1015 | 


and a wet gas stream 


seed scrubber-fractionator 
gas oil, a naphtha stream, 
These costs, as 
well as the economics discussed previ 
ously. are based on a Gulf Coast loca 
tion and on corresponding fuel oil and 
rasoline prices For Mid-Continent con 
fuel oil 
relatively low value. the outlook would 
burther- 
has been assumed to be of 


Where it can he sold 


ditions where residual is of 


be considerably improved 
more, coke 
only fuel value 
as a specially product the 
investment after income taxes might be 


increased as much as 35 percent 


Commercial Applications 
Standard Oil Development Company 
Fluid Coking 
available to the industry under license 
Affiliates of Standard Oil 
(New J rsey) have already engaged in 


has made the process 


Company 
commercial construction programs in 


Fluid coking units. One 
unit of 3800-barrel-per-day capacity is 


volving three 


completion at the Billings. 
Vont.. The Carter Oil Com 
pany. A i luid 
coker is under construction at the Balti 
refinery of Esso Standard Oil 
mad another unit of 21,000 
planned by 


nearing 
refinery of 
10.000-barrel per day 


more 
Company 
barrel per day Capa ity ts 


ksso Standard at Baton 


Other plants are in various stages of 
planning or design for several refin- 
eries in the United States 

Original presentation was at the re- 
Western Petroleum 


W vo... 


vional meeting of 
Association. 


1951 


> 
Refiners 
September 


( asper. 
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TABLE 5 
Examples of Coke Quality* 


Se. La bik 
Mixture Hawkins Basin 


Crade Source of Vacuum 
Pitch Fed 
Volatile Matter, Wt. Percent 
Ar 1100) 
Ar O50C (17421 


eight Perce 
tht Peres 


Weight Peres 


Ash, Weight Percent 
Ash Components, Weight 
Percent Metal in Coke 
Nicke 


Vanadiun 


Ir 


TABLE 4 


Comparison of Delayed and Fluid Coking 
Ultimate Yields and Product Quality 


Source of Data 


Feed Source and laspections 


Fluid Coking of Los Angeles Basin Residual Stocks 
Yields and Product Quality 


Virgin 
Type of Resduum Pitch 


Feed laspection 
Ge Py 


i la 
| I 


I ltemate Yields on Coker Feed 


" ; 
ke, Weiwht I 
PRODUCT OUALITY 
Naphtha 
| 


\ 


Distll 
Visbreaker Gatien 


Asphalt Tar 0 | 


Yields, Percent on Peed 


wo 


‘ l 


Cok ‘ \ 
(as Onl Laspections 
(ir rl 


Distillation, | 


\ rer 


Stabshaed Gasoline laspection 


‘fa t ri 
Distillation + 


Fluid Coking Delayed Coking 
Esso Laboratories | Destrehan Commercial 
Pilot Plant Unit 
70 Percent Casabe Residuuom 30 Percent 
Mixed Coastal Residuum 
15 


’ 
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Thermo Data for Petrochemicals 


Part XXI. Ammonia, Hydrazine and the Methylamines 


Kenneth A. Kobe and Roland H. Harrison* 
vetty of Texas Au 


SOME THERMODY NAMIE 


ol compounds have been presented in previous papers int 


properties of many groupes 


this series This paper presents data for important 


nitrogen compounds: ammonia. hydrazine and the three 


methylamines 

Few good, extensive data have been reported for ammo 
nia. hydrazine and the three methylamines. Reliable calor 
imetric data for the gaseous compounds exist only for am 


honia Entropy values have heen determined by meats 


TABLE 1 


Reported Heat Capacities for Ammonia, Hydrazine and the 
Methylamines 


Temperature 


COMPOUND Range Method Workers 


mite ‘ t 5 withetr ( orne et al 


myitat 


TABLE 2 


Free Energies of Formation, Heats of Formation, Heats of Com- 
bustion, and Molecular Weights of Some Nitrogen Compounds at 
26° ¢.” 


‘ 

cal. ¢-mole 

G H COs (tas 

Molecular f i HeO ‘he 

Weight cal. g-mole cal. ¢-mole Ne (das References 
7.0 Fu oo 1440 
04s , 22.7500 45.570 
O5S if 6,700 5s 4M) 
6,0 120.600 
san) 


of the Third Law for all compounds and were the stand 
ards used for the caleulation of thermodynamic funetions 


using spectroscopr data 


For ammonia, all of the thermodynamic functions were 
recalculated because previously reported calculated values 
were not consistent, These values are reported elsewhere 


by Harrison and Kobe 


Scott et al! calculated the thermodynamic functions of 


hydrazine from spectroscopic data. Using their assign 
ments the values of the functions were calculated at the 
ice point 

Few data exist for the heat capacity of methylamine 
The data given in this paper were calculated usine the 


lrequen \ assignments of Owens and Barker ; and a bar 


TABLE 3 


Heat Capacities of Some Nitrogen Compounds 
cal./g-mole* C. 


Methyl Dimethyl. | Trimethy! 
Ammonia IHydrasine amine amine amine 


1548 20.4 

Wh2 21.52 

16.5 21.05 

"48 

$2.24 

10 ae ‘) 
My 
P45 

700 

I Ww 


TABLE 4 


Capacities of Some Nitrogen Co.npounds 
cal./g.-mole* K. 


Methyl Dimethyl. Trimethy! 
Ammoma Hydracime amine amine amine 


Pall ’ 15.48 a4 
4 "21 11 #2 
ms 1.04 

64 22.05 

20) st 2s 0s 

104 $4 04 
“ ts 44 
" 42.20 
15.02 

0 

wus 

A414 
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Figure 1. Molar heat capacities of the ideal gas 


rier height to internal rotation deter 
mined from a Third Law entropy de- 
termined by Aston et al.* 


The data given for dimethylamine 
were calculated from the same assign 
ments of frequencies and internal rota- 


tion barrier used by Aston et al..? who 
calculated a value for the entropy at the 
boiling point which was in agreement 
with a value they determined from the 
Third Law measurements. The calcu 
lated values of heat capacity for both 
methylamine and dimethylamine are 
within the limits of the experimental 
error of the calorimetric data of Felsing 
and Jessen.’ 

No heat capacity data existed for 
trimethylamine so values were calcu 
lated using the frequency assignments 
and internal rotation barrier of Aston 
et al They had calculated a value 
for the entropy at the boiling point 


TABLE 5 TABLE 6 


Heat Capacities of Some Nitrogen Compounds 


Heat Capacities of Some Nitrogen Compounds 
Btu/ib.-mole* R. 


Btu /ib.-mole* F. 


Methy! Dimethyl. Trumethy! 


Methy Dimethyl. Tromethy 
Ammonia Hydrazine amine amine amine 


Ammona Hydratine amine amine amine 
“4 


TABLE 7 TABLE 8 
Enthalpies of Some Nitrogen Compounds 
Enthalpies of Some Nitrogen Compounds cal. /g-mole fcu. /Ib.-mole 
cal./g-mole Pcu. /Ib.-mole 
Methyl Dimethyl Trmethy! 


Methyl Demethyl- Trumethy Ammoma Hydrazine amine amine amine 


Ammonma Iydrasme amine amine amine 
0 " 0 0 
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TEMPERATURE — °C. 
Figure 2. Molar enthalpies of the ideal gas relative to the ice point, O'C 


; ee 4 , 
which agreed with their calorimetric Third Law value. combustion are given in Table 2. These data were ecaleu 


Table 1 shows the earlier work on the heat capacities lated partly from the references of Table | and partly 


of ammonia. hydrazine and the methylamines from values calculated by the authors 


The free energies and heats of formation, and heats of The molar heat capacities of the ideal gas are reported 


TABLE 9 TABLE 10 
Enthalpies of Some Nitrogen Compounds Enthalpies of pee Agere gy Compounds 
Btu /ib.-mole u/\b.-mole 


Methyl Dimethyl. Trimethyl- 
Methyl Dimethyl- Trimethy! Ammonia Hydrazine amine amine amine 
Ammonia Hydrasine amine amine amine 
- oooo i Oooo Oooo ooo 
12 i431 
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for all four temperature scales in Tables 3. 4. 5 and 6 
These data are shown in Figure | on the Centigrade and 
bahrenheit scale 

The molar enthalpies of the ideal gas relative to the 
ce point, Of 52 | ire given in Tables 7, 8. 9 and 10 


The molar enthalpy in’ calories vram-mole or Pen Ih, 


TABLE 11 


Mean Heat Capacities of Some Nitrogen Compounds 
cal./g-mole* C. 


Methyl Dimethyl. Tremethy! 
Ammoma Wydrazine amine amine amine 


4 ni4 


TABLE 12 
Mean Heat Capacities of Some Nitrogen Compounds 
Btu /ib.-mole* F. 


Methyl Dimethyl. Trometh 


Ammoma_ Hydranine amine amine amine 


TABLE 13 
Heat Capacity Equations for Some Nitrogen Compounds 
Range: O to 1200 C. 
Equation: C a b(t) «(t) dit) 
Units: cal./g-mole* C. or K. 
Btu/ib.-mole* F. or R. 


ERROR 

Max Ave 

Per Per 

COMPOUND cent cent 


Amen 


tre shown in Figure 2 as a function of the Centi 


mole 
vrade temperature. 

The mean molar heat capacities above the ice point are 
viven in Table 12 for Fahrenheit temperatures. 

Cubie equations representing the heat capacities of the 
compounds in all four temperature scales are given in 
Table 13 

The free energy function is given in Table 14 and the 
entropy in Table 15. Values on the Kelvin temperature 
scale can be transformed to any other temperature scale 
using the Lagrangian inte rpolation formula given by Kobe 


ind Pennington 


LITERATURE CITED 
M 


TABLE 14 
Free Energy Function for Some Nitrogen Compounds 
—G—H 


1 cal./g-mole* K. in gaseous state 


1 


Methyl! “umethy! | Trimethy! 
Ammoma Hydrazine amine amine amine 


TABLE 15 


Entropy of Some Gaseous Nitrogen Compounds 
s cal./g-mole* K. in the gaseous state 


Methyl Dimethyl. Tromethy! 
Ammoma lydrazine amine amine amine 


an 
290 





Water Supply From Sewage Effluent 


Cosden Petroleum Corporation for ten years has utilized successfully efflu- 


ent from municipal sewage treating plant. Here is story of why and how they did it. 


E. B. McCormick, Cosden Petroleum 
O. K. Wetzel, Jr., Purvin and Gertz 


ONE OF THE major deterrents to 
industrial expansion in West Texas, the 
shortage of water. has been successfully 
overcome by Petroleum Cor- 
poration. During the past ten vears all 


Cosden 


of the process water for Cosden’s Big 
Spring refinery has come from the ef- 
Huent from Big Spring’s municipal 
sewage disposal plant. Certain prob- 
lems such as the frequent change in 
chemical composition, the presence of 
organic material, and the presence of 
ammonia, have been overcome by the 
use of standard water-treating methods. 
adapted for the partic ular problems 
Although the operating costs are higher 
than would be expected for surlace 
water. they are not excessive and are 
no greater than those for treating many 
hard waters found elsewhere 

The Big Spring refinery of Cosden 
Petroleum currently 
using approximately 


Corporation Is 
1.5 million gal- 
lons of water per day which is almost 
half as much water as is consumed by 
the city of Big Spring which has a 
population of somewhat more than 
25.000 people. This problem of obtain- 
ing a sufficient water supply is always 
one of paramount importence lo a re 
finery, and when undertaking an ex 
pansion program it can and does be 


come critical 


from Wells In- 


Cosden was in this situa 


Water Supply 
sufficient 
tion in 1943. The Big Spring refinery 
was operating virtually on a day-to-day 
basis. The water supply for the refinery 
was obtained from numerous small 
wells located to the north of the plant 
An individual well capacity of 20 gpm 
was considered excellent. but in spite 
of continuous drilling and exploration. 
the supply was never adequate to meet 
demands. The water had a soap hard 
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Corporation, Big Sprir 
Dalla 


ness ranging from 700 to L300) ppm 
which caused serious scaling problems 
in all refinery equipment. exchangers. 
pump glands, engine walter jackets, and 
other plant equipment. To complicate 
the problem, the seale was of a sulphate 
type and extremely hard. Consultation 
with water treatment experts failed to 
this 
of course, ex- 


develop a chemical solvent for 
scale. Maintenance Was. 
tremely high because of the necessity 
of chipping and scraping the seale. re 
tubing exchangers and boilers. and even 
abandoning equipment 

In 1943 the refinery on-stream effi 
ciency was relatively low primarily be 
cause of bad and insufficient water. A 
continuous period of operation for any 
piece of equipment, even a boiler, of 
from 30 to 60 days was the maximum 


that could be obtained 


Sewage Plant Effluent for Water 
Supply In July. 1911 the city of Big 
Spring completed a new contact aera- 
lion sewage treatment plant for dis 


posal of the city’s sewage. This type 
of plant includes screening, primary 
settling. aerating in a first stage sub 
merged contact: aerator, intermediate 
settling. aerating in a second stage sub 
merged contact aerator, final settling. 
lrealing supernatent, digesting, and dry. 
ing of the sludge. In this process an 
aerobic biological film is grown and 
niaintained on contact surfaces in the 
first and second stage submerged con- 
tact aerators, where they are supplied 
sufficient 
maintain aerobie conditions, This is ae 


with dissolved oxygen to 
complished by introducing compressed 
tir through porous diffusers under the 
contact surfaces 

Cosden looked forward to the com 
pletion of this plant from the day its 
construction was contemplated, and 
planned with the city for full rights 
to the effluent. While problems in the 
utilization of the effluent were antici 
that they 


here at last 


pated, it) was determined 


would he overcome. for 





Tuts is the first in a series of articles which will deal with the use and 
disposal of waste water from refineries and petrochemical plants. The 
other phases of pollution control will also be included in the future. It 
actually will not be a series in the strictest sense, as articles will be 
connected only by general subject matter. Fundamentals will be covered 
only lightly. The series should, instead, tell what plants throughout the 
country are doing to solve the problems arising in their own areas. All in 
all the series should give an insight into the local problems and into the 
various techniques employed in a wide variety of plants 

Next article—Integrated Pollution Control in a Gulf Coast Petro- 


chemical Plant. 
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Plant Water From Sewage Effluent . . . 





was a source of adequate water for all 
process needs, Since the original source 
of the effluent was in a large measure 
from artificial lakes, and much softer 
than the 


lieved that sealing problems would be 


well water, it was correctly be 
fewer and easier to combat 
Cosden began using the effluent from 
the time the disposal plant went into 
operation for these purposes 
© The production of steam 
® \Vlake up water in the water cool 
ing towers 
. engine and pump land cooling 
systems 
Phe effluent proved to be fairly clear, 
containing only a small amount of 
suspended solids. There was some odor 
but it was not too objectionable 
A contract with the city specified that 
the effluent should 
limits 


not exceed the 
following 
(1) \ biochemical oxyveen demand 
as determined by the standard 
method of the American Public 
Health Association of 25 ppm 
(2) A suspended solids content of 
20 ppm 
The city was also to chlorinate to the 
extent that after a contact period of 15 
minutes the chlorine residual would be 
not less than 0.05 ppm, thereby meeting 
all requirements of the State Board of 
Health. These 


maintained consistently 


standards have been 


Treating the Sewage Effluent 
At the start, only boiler feed and engine 
jacket cooling water were treated 
Treatment was accomplished in three 
steps 

(1) Hot process lime 

(2) Anthracite filtration 

(3) Internal phosphate treatment 

(in the boiler drums) 

Contrary to early expectations, soda 
ash was not needed because of the high 
content. In fact, 
some gypsum had to be added instead 
of the usual soda ash. This procedure 
did not prove to be entirely satisfactory, 
because of foaming and priming, result- 


sodium bicarbonate 


ing primarly from organic material that 
The difficulty 
was later overcome and satisfactory op 


had not been removed 

eration was obtained by second stage 
treating with hot phosphate in an ex- 
ternal treater, followed by the injection 
of a foam agent into the 
boiler drums. No particular difficulties 
have been encountered with either treat 
ment, but it has been noticed that the 
overtreated in 


suppressing 


water must be slightly 
order to effect the desired softening 


This type of treatment has certain 
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inherent advantages for treating sewage 
effluent 
softening and phosphate treating create 


The reactions involved in lime 
a sludge which tends to absorb any 
solid organic material which enters the 
effluent. This 
would tend to form 
increase the 


plant in the sewage 


organic material 


scale in the boilers and 


foaming characteristics if not removed. 
As was mentioned above, the original 
installation provided phosphate treat 
ment directly in the boiler drum and 
was not satisfactory because some free 
organic material entered the boiler 
This organic material did not react with 
the phosphate and tended to stabilize 
the foam. Even the use of a foam sup 
pressing agent did not prevent foaming 
and priming. The installation of an ex 
where addi 


ternal phosphate treatet 


tional organic material 


was removed 
plus the continued use of a foam sup 
pressing chemical, has successfully 
solved this problem. A second advan 
tage, characteristic of this type of in- 
stallation, is that part of the ammonia 
entering with the sewage is removed in 


the aeration section of the lime softener. 

There is indication that 
ammonia. either dissolved or resulting 
breakdown of 


terial, is liberated in the boilers, and. 


from the organic ma 


therefore, enters the steam = system. 
However, once copper hearing alloys 
in valves, pumps, and other equipment 
were replaced (or installed in an in- 


hibited 


heen experienced bree ause of the pres- 


form) no further trouble has 


ence of ammonia. There is even some 
indication that the ammonia. being a 
basie material, tends to offset the acid 
condition carbon dioxide 


liberated in the boiler along with the 


caused by 


steam 

In view of developments in recent 
years in the application of hot zeolite 
treating, the relative costs of this proe- 
ess vs. hot phosphate would be care- 


fully 


new treating plant today, since results 


studied were Cosden building a 


from second stage zeolite treating 


should also be satisfactory 


Factors to be Considered— For 
those interested in the utilization of 
sewage effluent. these factors will de 
serve consideration: 

@ First there is the problem of con- 
stant water analysis and chemical 
control which is essential since 

there is a more or less continuous 
change in the incoming effluent 
Industries, 
and, 
hase, 


laundries. service sta 
tions, in Cosden’s case, an 
discharge oils. 
into the 


will get 


army will 


chemicals, ete. 


sewers, and some of it 


PETROLEUM 


through into the effluent. 

The cities water source varies de- 
pending upon what wells are being 
pumped, their location, and how 
much supplemental lake water is 
being pumped into the system. 
Cosden carries a boiler drum pres- 
sure of 170 which is con- 
sidered relatively If higher 
pressures were required, it would 


psig. 


low. 


also be necessary to employ break 
point chlorination in order to ob- 
tain complete destruction of the 
organic matter. 

The hot process method of treating 
has the important feature of flash- 
ing off ammonia, but it is not 100 
percent perfect in this respect and 
some is carried over into the 
stream. 

Because of the ammonia content, 
it has been found impractical to 
use the standard bronze trim in 
valves, and pumps. Iron or stain- 
trim for equipment in 
steam 


less steel 


either water or service is 


recommended 
With the improvements outlined, 
tube failures were eliminated. 
shut down only for 


boiler 
Boilers are now 
yearly inspection and main- 


tenance since there are no longer the 


routine 


scaling and carry-over problems which 
limited the periods so 
severely. 

In 19144 when the use of 
effluent was begun, the Cosden plant 
was a relatively simple one as refineries 
go. It was made up of the usual basic 


operating 


sewage 


operating units consisting of a topping 
plant. thermal cracker, and treating 
facilities. Periodic inspection and main- 
tenance schedules could be set within 
practical limits to avoid process tem- 
peratures becoming too critical because 
of scaling. In consequence the cooling 
tower make-up water was not treated 
at that time, but as a result, a soft layer 
of slime consisting mainly of organi 
material and calcium carbonate, in 
which algae flourished, was deposited 
on tube surfaces of all coolers and 
condensers. This film protected the 
metal surfaces from and 
where equipment could be cleaned reg- 
ularly every two to six months, or in 
some longer, operation 
proved reasonably satisfactory. The 
slime coating could be flushed from the 
tubes and jackets without too much 
difficulty. Water no longer determined 
the length of an operating schedule, 
and the “on-stream” periods were 
lengthened to from 4 to 12 months 


corrosion 


cases even 


Expansion and Its New Problems 
The refinery has since been greatly 
expanded and improved. In addition to 
the crude topping and thermal cracking 
of 1944, the refinery added units for 
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vacuum distillation, catalytic cracking. 
solvent extraction, catalytic reforming, 
polymerization, alkylation, and petro- 
chemical manufacture. Continuous runs 
of 18 months were imperative which 
meant that the laver of slime could no 
Treatment of the 
begun. 


longer be tolerated 
cooling make-up 
Again, hot lime process was employed. 
Ihe reasons for this decision were: 
(1) The system 
flashing off 
the effluent. particularly 
monia. 


tower was 


was effective in 
gases entrained in 
am- 


The system had been used pre- 
viously with satisfactory results. 
The capital 
low because the major equip- 
ment was on hand and available 


expenditure was 


in the refinery. 
(4) Exhaust from 
units for heating was available. 


steam process 


While the treatment reduced scaling 


tendencies. algae growth was stimu 
lated, and chlorination was required to 
combat the aleae As 
pected, the chlorine demand of this 
but to 


heen 


would he ex 
organic bearing water was high. 
date effective 


maintained 


slime control has 
As a result. the efficiency 
of the various exchangers has been in- 
creased and better temperature contro] 
maintained. Tests are now being made 
to determine the minimum quantity of 
to control 


chlorine that can be used 


slime formation 


The chlorine treatment was effective 
in its discouragement of algae crowth 
but the metal surfaces were left bare 
without a protective coatine against 
corrosion, The corrosion problem fol- 
lowed quickly and severely and was 
a change in the city’s 


The artificial lakes 


from which a large part of the water 


aggravated by 
source of supply 


was taken were exhausted because of 
the long drouth, and a much harder 
water was being pumped in from 
Martin County. This new water. after 
passing through Big Spring. vielded a 
sewage effluent which had about triple 
and about 
Also. a 
considerable part of the hardness was 
of the so-called permanent type. This 


the chloride content was 


twice as hard as previously. 


has necessitated an increase in the 
quantity of lime required for softening 
and a switch from gypsum to soda ash. 
As a result. the cost of treating has al- 
most doubled. This is a situation over 
which Cosden has no control and would 
be a problem even if the water were 
obtained directly from the original 
source. It is anticipated that when Big 
Spring is supplied with water from the 
Colorado River Municipal Water Dis- 
trict dam Colorado City. the 
treating substan- 


tially 


above 


costs will decrease 
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Water system at the Cosden plant. Sewage water is treated and then utilized as plant process 
water 


The change in water composition has 
had another effect which is equally dis- 
turbing. The water coming from the 
treaters is more corrosive. In the case 
of the boilers. this is no particular prob- 
lem as the alkalinities maintained are 
sufficient to prevent corrosion. In the 
cooling systems, however, it has be- 
come serious. and at present, there is 
an extensive test program being con 
ducted to find suitable chemicals to 
minimize the corrosion, It is anticipated 
that satisfactory chemical control can 
be obtained though it may prove to be 
expensive. Again, this is a problem 
which would have been experienced 
had the water been used directly from 
the original source, and is not a result 
of using sewage effluent. There is an 
indication, however, that the problem 
has been aggravated to some extent by 
the installation of many 
softeners in Big Spring which use brine 
This brine is 


home water 


for regeneration. dis- 


TABLE 1 





Boiler Feed 


ipressing Agent 
nt Plus Pumping 
Pota 
Cooling Tower Make-Up 


ine 





charged to the sewers and ultimately 


enters the refinery. 


Treating Costs— One of the natural 
questions, of course, is treating costs 
They will vary with the chemical com 
position of the water, the hardness, and 
the chloride content, et 

The present over-all cost per 1,000 
eallons is broken down as shown in 


Table 1. 


Conclusions Thy 
( osden have indi ated sewave effluent 


experiences of 


can be treated successfully for use as 
process water in the petroleum refining 
industry. It found that certain 
problems such as foaming in the boilers 


was 


and excessive slime growth in the cool- 
ing systems were encountered, but by 
modifying and adapting standard treat 
ing systems, these problems could be 
successfully solved. It has also been 
found that the treating costs are only 
slightly higher than would be antici- 
pated for a natural water of the same 
chemical analysis with the exe eption of 
the chlorine requirements for slime con 
trol. 

With the present water shortage ex 
tending to other than our naturally arid 
areas, large sources of dependable in 
dustrial water are becoming more 
difficult to find. It is felt that the ex- 
periences at Cosden have proved sewage 
effluent can be utilized in the petroleum 
industry and could probably be used 
equally successfully in other industries 
requiring large quantities of general 


~~ 
ee 


process water 
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In this gas reform section natural gas and steam are passed over 2 
a catalyst to form a mixture of hydrogen, carbon monoxide, carbon 
dioxide and unconverted methane. Air is supplied to secondary reformers 
to add nitrogen to the mixture 


In the carbon dioxide removal equipment, absorbers (to the left) 
* remove the carbon dioxide from converted gas, and regenerators 
(to the right) strip the carbon dioxide from the monoethanolamine 


solution 


Starting Up a New Ammonia Plant 


Here is a description of an anhydrous ammonia plant from the standpoint 


of process design, special features and start-up problems. 


Process Engineering Section, 
rr ps Chen | Company 
6 le 


arte v 


PHILLIPS CHEMICAI 
a wholly owned subsidiary of Phillips 
has doubled its 
anhydrous ammonia production with 


Company 
Petroleum Company 


the start-up of a new ammonia plant 
located at the &8lMbacre Adams Tet 
minal site eight southwest of 
Houston, on the Houston ship channel 


miles 


The plant has a design capacity of 450 
tons of anhydrous ammonia per day 
\ part of the plant's production fills 
requirements of Phil 
sulfate 


the ammonia 


lips nearby ammonium and 
pyridine plants 
tributed to 
customers 

Since 1948 Phillips Chemical Com 


vovernment 


pany has operated the 
owned Cactus ammonia plant neat 
Texas. A part of this 
plant's produc tion is used in the manu 
facture of Phillips prilled ammonium 
nitrogen solutions and for di 


Dumas, large 


nitrate 
rect application to soil, The remainder 
is moved to manufacturers of ex 
plosives, nylon, ete 

plant on 


late 195] 


Construction of the new 


the ship channel began in 


los 


and was completed in December 
1953. Its will faster 
delivery of ammonia to many Phillips 


location permit 
customers and will release an equiva 
lent agri 
cultural 


quantity of ammonia for 


and industrial use out of 
Cactus plant 
Terminal is 


Adams 


ras and air by the 


Ammonia at 
made from natural 
Nitrogen I neineering ( Ompany proc 
ess. Natural obtained from 
Phillips Petroleum Company's re 
serves and is delivered to the plant 


0 
gas 1s 


through a 30-mile pipe line from Phil 
lips Chocolate Bayou gasoline plant 


Process Description Natural gas 
enters the plant at about 8O psig and 
is passed through an activated carbon 
absorber to sulfur 
with the gas and the 
preheated and sent to the primary 
Phe nickel catalyst in the re 
forming furnaces promotes the re 


remove Steam ts 


mixed mixture 
relormer 


action between the steam and hydro 
carbon in the gas to form a mixture of 
monoxide, carbon 


hydrogen, carbon 


dioxide. and a small amount of uncon 


Perr 


verted methane. The gas mixture then 
the secondary reformer where 


is supplied in con 


enters 
compressed air 
trolled quantities to provide the nitro 
ven required in the ammonia synthesis 
system. Combustion of the gas with 
oxygen in the air removes the oxygen 
and preheats the gas stream. The re- 
sidual methane is converted over the 
catalyst in the secondary reformer. 
The process gas stream is mixed with 
steam and enters the carbon monoxide 
converter where carbon monoxide re- 
acts with the steam over an iron oxide 
catalyst to produce carbon dioxide and 
hydrogen Proc ess as leaves the re- 
form section at about 20 psig. 

The reformed gas is cooled by direct 
contact with water and passed to an 
absorber where carbon dioxide Is ab 


sorbed in an aqueous solution of 


Rich 
nolamine is regenerated in a stripper 
and recycled to the absorber. 

The reform and carbon dioxide re- 
moval sections of the plant are divided 


monoethanolamine, monoetha 


into three trains, each designed to pro- 


duce the equivalent of 150 tons of 
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3 Nine gas-driven reciprocating compressors are used to boost the 
* pressure of the process gas coming from the carbon dioxide removal 


step to 5000 psig 


ammonia per day. Process gas from 


each train enters a common headet 


leading to nine rec iprocating com 
compress the gas in 
1850 The 


pressors are driven by 2200-hp vas 


pressors whic h 


four stages to psig com 


engines, 


A common header from the com 


pressors leads to the carbon monoxide 
removal section which is divided inte 
two trains. Carbon monoxide. some 
dioxide 


moved from the process gas stream by 


carbon and oxygen are re 
absorption in a water solution of cop 


per ammonium formate and carbo 
nate. The rich solution is regenerated 
heat ex 
The re 


with 


al atmospheric pressure in 
changers and a steam heates 
veneration gases are scrubbed 
spent solution in the top seetion of a 
packed reflux tower to recover am 
monia, Final regeneration of the cop 
per solution occurs in the bottom sec 
the reflux tower and in a hot 


tank The 


and 


tion of 


regeneration copper solu 


tion is then cooled returned t 


the absorber. The synthesis gas from 


the carbon monoxide absorber is 
washed in the aqua ammonia tower to 
reduce carbon dioxide to trace quanti 
ties. The 


passed to the last 


washed synthesis gas is 


stage compressor 
where the pressure ts raised to about 
WOO) psig 

The compressed synthesis gas enters 
the synthesis system and is mixed with 
The recirculating 


recirculating 


contain uncondensed ammonia. 


Vases 


hydrogen and some argon 


The mixture of gases is 


cooler 


nitrogen, 
and methane 


cooled in an ammonia 


condenser which condenses the am 


monia and removes traces of water 


from the gas stream. The condensed 


19511 Ix 


ammonia is transferred to the refriger 
ated ammonia storage spheres. Follow 
ammonia. 


ing removal of condensed 


the synthesis gas enters the am- 


monia converter where a portion of 


the nitrogen and hydrogen are con 
verted to ammonia over a promoted 


ammonia, 


iron catalyst uncondensed = gas 


containing some nitrogen, 
recirculated 


fifth 


hydrogen and inerts is 


and mixed with gas from the 
stage of Compression. 

Ammonia is recovered from all 
waste gas streams by absorption in 
water and is separated by distillation. 

Ammonia is four tooo 
ton spheres cooled by ammonia re 


frigeration. The plant has facilities for 


stored in 


shipping ammonia in railroad tank 


cars. trucks. and cylinders. 


Auxiliaries Steam at 355 psig 
. is produced in three boil 


and 585 | 
ers, each rated at 150.000 pounds per 
hour. Water is treated by acidification. 
with 


aeration. hot softening 


hydrated lime and magnesium oxide 


prod ts 


ion exchange softening, and 
Ra “ 


from wells on the plant site 


hiltering. 
is supplied 


deaeration water 


The reforming and carbon dioxide 


removal sections are provided with 


A third cool 


remainder of 


separate ¢ ooling systems 
ing system serves the 
the plant. Cooling towers have in 
draft 
treated with chlorine. a corrosion in 
hibitor and sulfuric 
which is controlled automatically by 


duced fans. Cooling water is 


acid injec tion 


a pH instrument. 


Special Features Centrifugal 
COMpressors are used in the ammonia 


refrigeration system. This system cools 


the copper liquor absorbent in the 


LINER 


4 A copper ammonium formate-carbonate solution is used to remove 
* the carbon monoxide trom the process gas stream. Equipment for 
preparing this solution is at left, regenerating equipment at right 


carbon monoxide removal section, con 
denses ammonia in the synthesis see 
tion and cools ammonia in the storage 
spheres. Liquid ammonia is injected 
between stages of the compressors to 
This is 
helieved to be the in the 
United States of centrifugal com 
pressors in this service 

converter for the 
hydrogen and 


provide interstage cooling. 
first use 


The synthesis 
catalytic reaction of 
nitrogen to form anhydrous ammonia 
and is fab 


to with 


is 10 inches in diameter 


ricated from laminated steel 
stand an operating pressure of 5000 
plz 

Reform gas 
section at 20) psig 


leaves the reforming 
In other plants a 
waler ts 


pressure of a few inches of 


common at this point. Operation at 
investment in 
COMpPressors and a vas holder 


a slight effect on the extent 


higher pressure saves 
and 
has only 
of reforming 

The new plant is controlled by the 
latest in automatic process instruments 
of both pneumatic 
The systems transmit data to a 
where both 


sized in 


electronic and 
ty pes 
control 


central room 


minature and conventional 
struments indicate, record and provide 
means for the operator to control the 
proc (ss 
Stream 
points in the plant are determined by 
instruments. Sulfur 


compositions at critical 
modern automatic 
content of natural 
analyzed and recorded, Infrared ana 


vas is continually 


lyzers record the methane, carbon di 
oxide and carbon monoxide compos! 
tions at critical points throughout the 
Several of the infrared in 
struments were designed and built by 


proc ess 


Phillips Petroleum Company 
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5 This is the ammonia synthesis unit where the nitrogen and the 
* hydrogen in the process stream are combined to form ammonia 


Modern air conditioned Roman. 
brick buildings provide comfortable 
working space throughout the plant. 
A two-story office 
vided for general 


building is pro 
administration and 
office building 
serves maintenance supervision. Lab- 
buildings include a large 


4& separate one-story 
oratory 
central laboratory with space for de 
velopment work and a separate build- 
The fire sta 
tion, gate-guard house, change clothes 


ing lor process control 


house, pump houses and chlorinator 


buildings are of the same modern 
About 21,000 square feet of 
shop facilities and over 14,000 square 


design 


feet ol warehouse space are ine luded 


in a single structure of steel and 


transite, 


Start Up The start up of a 150- 
ton-per day anhydrous ammonia plant 
with relatively inexperienced person 
nel presents somewhat of a problem 
In order to alleviate some of the diffi- 
culties encountered, Phillips Chemical 
Company trained as many of the op 
erating personnel as possible in their 
existing plant at Etter, Texas. The new 
modern design of the Adams Terminal 
plant dictated still further operator 
lo handle this problem, 
supervisory personnel together with 


training 


pro ess engineers provided tec hnical 
and operating traming to the new shift 
and shift 
two to four weeks prior to the plant 
start up. This training 
then carried on down the line through 


some 


foremen supervisors 


program was 


the various operator ¢ lassifications un 
til it was felt that each operator would 
his duties in 


have a definite feel of 


operating the new equipment. All 


through the training program, the new 
features of the plant were emphasized 
as was the safety angle of operation 
The necessity for safety and good 
housekeeping was stressed particularly 
during the start up when construction 
was still working on other trains of 
the plant. It is believed that this train- 
ing played an important part in the 
very satisfactory, safe and efficient 
start up of the plant. 

As construction finished and turned 
over to the operating department the 
various pieces of this 
equipment was prepared for operation 
by cleaning, blowing out of lines and 
furnaces, 


equipment, 


the drying out of boilers, 
brick work, and inside insulated lines. 
This procedure not only prepared the 
equipment for operation but provided 
further operator training in the han 
dling of the equipment 

Since difficulty with welding slag, 
iron particles, and other debris had 
caused considerable trouble in com 
pressors and other moving equipment 
during previous plant start ups, all 
piping up to the compressor cylinders 
was thoroughly blown out and acidized 
prior to start up. All of the piping 
connected with the high speed centrif 
ugal ammonia 
sors was acidized to prevent foreign 


refrigeration ¢ ompres 


material from damaging the compres 
sor wheels. It is believed that this 
added precaution greatly aided in the 
fast and efficient start up of the plant 
All nine 2200-hp compressors were 
started without ring damage of any 
kind, 

To facilitate start up of the plant, 
time was started. As 


that train 


one train alt a 


each section of was ready. 


This ammonia refrigeration system (believed first in U. S. to use 
centrifugal compressors) 


provides cooling for ammonia storage 
spheres. 


careful scheduling, of such items as 
the long tedious job of making up 
copper ammonium formate solution 
for carbon monoxide removal well in 
advance of the start up of that section 
of the plant, greatly shortened the 
start up time of each train. 

The sequence entailed the start up 
of the boilers with subsequent venting 
of some steam until consumption 
equaled the supply. The gas reforming 
unit was thoroughly purged and 
slowly heated preparatory to reduction 
of the reforming catalyst. The catalyst 
was steamed at high temperature for 
about 48 hours. Reformed gas meet- 
ing specifications was produced four 
hours after natural gas was admitted 
to the catalyst. Following this opera 
tion the carbon dioxide removal unit 
was purged, amine circulation started, 
and process gas admitted to the unit 
Treated gas passed to compression 
following a careful purging of the 
large suction header with the process 
reformec gas, As the compression 
started successfully, the copper liquor 
unit for carbon monoxide removal was 
started. With the completion of this 
operation, specification synthesis gas 
was available for the reduction of the 
synthesis catalyst. 

The synthesis catalyst 
for approximately 110 hours. During 
the first half of the reduction, the 
pressure on the unit was held at ap 
proximately 1000 psig and then grad 
ually raised to the final operating 
pressure of about 5000 psig. 

Only minor operating difficulties 


was reduced 


were encountered and the plant as a 
whole started and performed in ac- 


cordance with the design. 
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Figure 1. Flash point of pure hydrocarbons and atmospheric boiling point 
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Figure 2. Correlation of 5 percent ASTM distillation temperature with 
Tag Closed Cup flash point 


Tag Flash vs. ASTM Distillation 


The empirical correlations developed here bid fair to satisfy the long standing 


need of design engineers for a suitable means of predicting flash points from distillation 


data 


M,. Van Winkle, Department of Chemical Engineering 


University of Texas, Austin 


AN EMPIRICAL correlation has 
heen developed and is presented that 
enables the process design engineer to 
estimate with reasonable accuracy the 
Tage Closed (¢ up flash point from 
ASTM distillation data of the petro- 
leum oil under consideration. Com 
parison of flash points obtained from 
indicates a maximum 
from the experi- 
and an average devia 


the correlation 
deviation of 8 F. 
values. 
tion of 2 F. Much better accuracy is 
obtained from the proposed correla- 
tion than is obtained from other com- 


mental 


monly used correlations 

A graphical correlation is also pre- 
sented relating the flash 
points of the pure hydrocarbons with 


their atmospheric boiling points and 


closed eup 


yr 195/-——-PeTROLEUM 


characterization factors. The flash 
point temperatures predicted from the 
correlation and the relatively few ex- 
perimental flash temperature data 
available agree very well. 

Introduction The flash point 
temperature of a flammable liquid is 
a function of the test equipment and 
the method used in its determination. 
It is the temperature at which the 
vapors evolved from a heated liquid 
in the presence of air will ignite, flash, 
or explode. The temperature recorded 
as the flash temperature depends upon 
the rate of heating (rate of vaporiza- 
tion), degree of mixing of vapors 
and air, and degree of turbulence or 
mixing in the liquid. 


RELEINER 


The three principal test methods 
used for flash point determinations in 
the petroleum industry, Tag Closed 
Cup, Pensky-Martin, and Cleveland 
Open Cup, specify controlled test pro- 
cedures such that reproducible results 
can be obtained, The Tag and Pensky- 
Martin methods provide for heating 
the oil so that 
the oil and are 
mixed by diffusion with the air in the 
space above the liquid. The containers 
are opened only momentarily for ap- 
plying the flame to the vapor-air mix- 
ture. The Cleveland Open Cup flash 
test is open to the air throughout the 
test 

Since in the 


in a closed container 


Vapors accumulate 


tests the 
vapors accumulate and are allowed to 


closed cup 
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mix with the air, the lower explosive 
limit or flash point is reached at a 
lower temperature than in the open 
cup test where the vapors are allowed 
to disseminate into the open air. 


The determination of flash point 
temperatures of petroleum products is 
a relatively simple procedure in the 
laboratory. When the stock is avail- 
able for which the flash point is de- 
sired, any oil laboratery can obtain 
the necessary information in less than 
an hour. 


However, from the standpoint of 
the process design engineer no stocks 
are available for test and he must rely 
on judgment and experience in order 
to estimate the flash point tempera- 
tures of stocks for which he is design- 
ing the processing equipment. Most 


engineers have their own private meth- 
ods for predicting flash points. These 
are usually based on the distillation 
characteristics of the oils which can 
be estimated from crude oi! evalua- 
tion data, 


Correlations A number of corre- 
lations have been used which relate the 
initial boiling point temperature of 
the ASTM or Engler type distillation 
to the flash point temperature. For the 
Tag Closed Cup flash point the fol- 
lowing are representative, 


0.73t 122° 
0.641 100" 
0.70 110 


Flash Temperature, F 
Flash Temperature, F 
Flash Temperature, I 


where t = initial boiling point, °F. 
The first relation given is claimed to 


TABLE 1 


Hydrocarbon Characteristics and Comparison of Experimental, 
Calculated and Correlation Flash Data 


B. Pt 


Partial at 


760 mm 
Mole B. Pt 

Compound Weight r 
Hexane \ 156 90125 
Heptane aa ae) oo1l00 
Oetane ! 258 y. 900900 
Nonane Os 2 0 0083 
Derane » 445 4 00067 
Deadeeane 7 421 0.0060 
Tetradecane au 00050 


0.0133 
Oo 


‘ lohexane 
Mecycloherane 


OOS 
O01In 
0.0000 


Henaene 
Toluene 


Naphthalene 


Pres 
sure at 
LPL sure 
mm lig 


95 4 


, 
44 au 
! 


Experi 
mental 


Partial 
Pres 


23 


iN 


Wi 


TABLE 2 


Stock Characteristics and Comparison of Experimental 
Flash Data With Correlation 


ASTM 
Distillation 


06-10% 
Slope 
0 


10 a) 
r F 


- 


Teg CC 
API Flash 
Gravity F 
$27 
9 
2 
‘1 
‘ 
Te 
45 
“4 
002 


158 
Iso 


Algebras Deviation 
Maximum Deviation 
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be applicable for petroleum oils hav- 
ing initial boiling points between 
150 F. and +-550 F. 
Nelson* has also the flash 
temperature of kerosines to the TBP 


related 


cut point of the gasoline produced 
the the 
kerosine. 


with kerosine and vield of 


Proposed Correlation Initially 
it was attempted to relate the Tag 
Closed Cup flash to the characteristics 
of the hydrocarbon molecules con- 
tained in the oils. It was assumed that 
such a relation could be used to pre- 
dict accurately the flash point tem- 
perature based on such characteristic- 
as boiling point, characterization fac 
tor’ (a measure of the nature of the 
hydrocarbon molecule), molecular 
weight, and density. 

Such a correlation for the pure 
hydrocarbons is shown in Figure | 
where flash point can be determined 
from the atmospheric boiling point 
and corrected for characterization fac 
tor. This was developed from experi- 
mental flash point data.” flammability 
limit data® and vapor pressure data. 
It was assumed that under the con- 
Hash test. 
equilibrium vaporization conditions ex- 
ist. The flash would then occur at the 
temperature corresponding to the boil- 
ing temperature of the compound at 
the partial pressure of its vapor in the 


ditions of the closed cup 


vapor-air mixture whose composition 
was represented by that at the lower 
limit of flammability. 

For the hydrocarbon compounds for 
which adequate data were available 
the lower limits of flammability 
used to calculate the partial pressures, 
and the boiling temperatures were read 
from the vapor pressure charts at pres- 
sures corresponding to the partial pres 


were 


sures calculated, The values thus cal- 
culated compared favorably with the 
experimental flash temperatures in 
checking exactly. A 
comparison of these data can be found 
in Table 1. 

Figure 1 was then constructed and 
the correction for characterization fac 


most instances 


tor devised. 

Values for flash temperature 
from Figure | are tabulated in Table | 
for comparison with the experimental 
flash temperatures. The agreement is 
excellent for the paraffin hydrocar- 
bons and fairly the cyclo 
paraffins and aromatics. Unfor- 
tunately, complete data on a large 
number of hydrocarbons could not be 
found and therefore the validity of the 
correlation over the range of 
temperatures and hydrocarbon types 
is questionable. It is sufficient at this 


read 


eood for 


“ hole 
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that it represents with 
reasonable accuracy the relation be- 
tween flash temperature. boiling point 
and characterization factor for the 
compounds listed in Table 1. 

It was proposed to use Figure l 
to predict closed cup flash point tem- 
peratures for petrole:wm oils using an 
average boiling »oint which would 
adequately represent that of the vapors 
present in the vapor-air mixture at the 
limit of flammability. It was 
necessary to characterize that fraction 
with regard to some average boiling 
point so that vapor pressure charts 
could be used to determine the boiling 
temperature (flash temperature) at the 


time to note 


lower 


partial pressure corresponding to the 
lower flammability limit composition. 

A number of combinations were 
tried Initial boiling 
point, 2 percent, 5 percent and 10 per- 
cent temperatures tried as 
average temperatures without achiev- 
ing satisfactory results. Finally a 
strictly empirical correlation was de- 
veloped from the available data which 
are tabulated in Table 2. 

The final 
Figure 2, On this graph the Tag Closed 
Cup flash temperature is plotted as a 
function of the 5 percent ASTM dis- 
tillation temperature. The 5 
ASTM distillation temperature is com- 
puted as the arithmetic average of the 
IBP and 10 percent distillation tem- 


! 
peratures. 


unsuccessfully. 


were all 


correlation is shown on 


percent 


Thus. 


5 Percent 


IBP Temperature 


lemperature 


10% Temperature 


that a correction was 
for differences in 
volatility narrow or wide 
0-10% boiling and this 
rection is graphed on Figure | as a 


ASTM 0.10% slope 


in degrees per percent 


It was found 


needed to account 
caused by 
range cor- 


function of the 


Use of Correlation The use of 
the correlation for predicting Tag 
Closed Cup +TCC) flash point from 
illustrated in the 


distillation data is 


following examples. 
ASTM IBP 
ASTM 


I Data 
10%, 


328 
emperature . 


2, TCC Fiast lempera 


m Figure 
, >| 
30R 


>() % 


0.3 F. 


Flas! 


1121 


lemperature 


ASTM 
ASTM 


IBP, 


10%, 


1954 Perro! 





Additional Data Invited 


While the correlations 
oped in this article represent 
distinct improvements over pre- 
viously published relationships, 
the author readily admits that 
they are not perfect. They could 
be considerably improved, and 
thus made more useful to design 
engineers everywhere, if interested 
readers would be kind enough to 
check the correlations against 
their own data and send the re- 
sults to the author: 

Prof. M. Van Winkle 
University of Texas 
dustin, Texas 


dey el- 











407 | 


5% Temperature 
From Figure 2, TCC Flash Tempera 
ture = 162 F 


452 — 362 


90 % 
10 


0-10% Slope 


10.5 1 


From Figure 2 Correction 


Flash Temperature 


151.5 F. or 152 1 


Corrected PC 
162 1} 10.5 


Comparison of Results Th: 
flash temperatures read from Figure 2 
and experimental flash temperatures 
are reported in Tables 2 and 3. The 

good. 
The maximum deviation is 8 F. and 
the average arithematic deviation is 
2 F. without regard to sign. 

Table 3 gives a comparison of flash 
data predicted by various methods": * 
and read from Figure 2, with the ex- 
perimental flash data. It is fairly ob- 
vious that Figure 2 enables prediction 


agreement is in general very 


of closed cup flash temperatures with 
greater accuracy than any of the other 
methods. Examination of both maxi 
mum and average deviations of the 
predicted flash data with the experi- 
mental values indicates that the pro 
posed correlation gives less deviation 
and therefore better agreement than 
the other methods. 


Conclusions ——The correlation pre- 
sented will predict Tag Closed Cup 
flash temperatures with greater ac- 
curacy than other methods generally 
available. 

The correlation is empirical and 
based on only 28 sets of ASTM dis- 
tillation and flash inspection data. 

A large number of data covering 
stocks of a wide boiling range (having 
a wide range of slopes) and a wide 
range of boiling temperatures (differ- 
ent temperature levels) are needed to 
prove the value of the correlation. 

The author will greatly appreciate 
receiving data from those interested so 
that revision of the correlation can be 
increase its 


## 


made, if necessary, to 


usefulness. 
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Comparison of Predicted Flash Points 
by Various Methods 


Exp 
Flash 


This Correlation 


i 


“~Be—-Sses 





Two Expand 
Engine 
Research 


Gulf plans automotive 
laboratory; Esso adds to its 


research center. 


WO NEW BUILDINGS and addi 
tions to a tank farm and power house 
will be erected at Gulf Research & Dr 
velopment Company's laboratories to 
expand its facilities for research into 
fuels and lubricants. The project, to be 


completed in’ 18> months. will cost 


about $2.4 million 

The new structures at Harmarville 
Pa. will provic one of the most ad 
vanced installations in the world for 


fuel 


combustion engines 


and lubricant testing in internal 
In particular, fa 
cilities will be expanded for developing 


highly 


fuels and lubricants which will be re 


the tougher more engineered 
quired for tomorrow's higher perform 
ance hiahe COMpPression Cngines 

The steel 


and 


new structures, of frame 
auto 


17.000 


masonry, will 


laboratory 

square feet; a fuel blending and dis 
tribution building covering 2556 square 
feet: the addition of five 25.000 gallon 
tanks to the tank 


and a new bay and boiler for the power 


‘ OMmpel ise an 


motive covering 


laboratories’ farm: 


house 
The 


calls for a two-story front, from which 


automotive laboratory design 


three one-story wings will extend 

will 
testing at 
three 


The central and largest wing 


contain 17 rooms for engine 


normal air temperatures, and 
cold rooms for testing at temperatures 
down to 70 1 


made for work on all types of internal 


Provision will be 
combustion engines 


Unusual versatility will be obtained 
by providing each test room with its 
own complete, individual service facili 
ties, and each will have its own dyna 
mometer 

kach room has separate connections 
to any of the fuels blended for study 
cooled spray pond water or 


loo pound air 


fresh water, pressure 











Gult's new facilities 


Esso Research Center 


and hich. 
medium or low pressure steam 

The whole gallery of test rooms can 
be operated from a central first-floor 
between them. On the 


for engine supercharging 


corridor running 
corridor wall adjacent to ea h test room 
willbe a pane | containing its individual 
instrumentation for controlling opera 
tion and measuring various tempera 
tures and pressures, engine speed, en 
vine power, fuel consumption, and the 


like. This will 


direct many of the tests without enter 


permit an operator to 


ing the rooms 
\ new 


Researe h 


Esso Service Laboratery 
where the Esso 
feet will be serviced 


laboratory 
Center's test car 
and equipped with special scientific in 
struments is to be built at Linden, N. J 

The building on the research center 
grounds will serve as the home base for 
the more than 40 test cars owned by the 
The fleet is used in evaluat 
ing the performance of gasolines, lubri 
cants and other petroleum products 
This work also covers diesel fuels for 
trucks, buses and for 
foreign ksso 
utilize the cars in the development of 
fuels and lubricants not only to meet 


company 


some makes of 


cars research scientists 


demands of present model engines but 
also to perfect products for cars of 
the future. 

Construction work on the 68-by-162 
foot, one-story structure is expected to 
start immediately 
scheduled early next year 


with completion 


A combination of the latest automo 


live testing equipment plus special 


PROLEUM 


27 engine rooms, blending building and underground tank farm 


Laboratory building for 40 test cars 


including elec 
in the 


instruments, 
be housed 


Scientific 
tronic devices, will 
laboratory. The instruments are used 
for determining sparkplug perform. 
pressures, 


ance, compression timing, 


torque, speed, power, air-fuel ratios 
and related measurements. 

Two chassis dynamometers will also 
be installed for both routine and spe 
cialized work. (These devices are units 
that absorb a car's power and provide 
measurements work- 
loads. This is accomplished by rollers 


under various 
placed under the rear wheels.) 

The company -owned cars are largely 
the latest U. S. models and include cer- 
In addition. there 
which em 


tain foreign makes. 
is an arrangement 
ployes volunteer the use of their per- 
sonal cars to supplement the program. 


under 


Extensive road tesis are meanwhile con 
ducted elsewhere in the U. S. and 
abroad. In the U. S. 
pany s car-testing activities during the 


alone, the com 


past year have amounted to about two 
million miles on the road. 

Tests in the fleet are normally the 
final stage of development. Before this. 
the products undergo extensive work, 
primarily in research center's motor 
laboratories. This large building con 
tains eight sound-proof cells where 
road conditions are simulated. Mounted 
on mobile platforms, engines are 
wheeled into these cells and set up for 
special tests usually running several 
hundred hours each. Scientific data ob- 
tained are recorded by researchers on 


instrument panels outside the cells. ++ 
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Figure |. Finned tube (enlarged 17 times) used in the tests shows large transfer area 


Condensing Vapors on Finned Tubes 


» Low condensing coefficients give finned tubes an advantage over plain tubes. 


§ Example calculation shows the design method applied to condensing propane. 


Donald L. Katz, Edwin H. Young and Garen Balekjian 


< + \Aich 
versity v 34 


Ann Arbor 


FINNED TUBES are used to an ad- 
vantage for condensing organic vapors 
on the outside surface because of the 
relatively low condensing coeffi- 
cients.''?"\ The industry 
has been aware of this advantage and 
has almost universally adopted finned 
tubes for shell and tube condensers. A 
recent article gives the performance of 
finned tubes in a light hydrocarbon 


. > _ ‘4 
( onde nser. 


refrigeration 


Presented here are the methods for 
designing shell and tube condensers 
with both plain and finned tubes. It is 
necessary to consider first the per- 
formance of a single tube and then 
adjust to multitube applications for 
bundles of tubes. 


Condensation on Single Tubes 
The mechanism and equations for 
computing heat transfer coefficients 
for condensing vapors were established 
by the classical work of Nusselt. For 
horizontal and vertical plain tubes, 
and (2) apply for 


Equations (1) 
condensate on the 


laminar flow of 


surface of the tube. 


For small values of L, the height of 
a vertical tube or surface, the con- 
densing coefficient becomes very high 
the film is thin. 
Computation of the condensing co- 
efficient for finned tubes may be made 
by using the horizontal formula for a 
plain tube with a diameter equal to 
the root diameter and the vertical 
formula for the sides of the fins with 
proper proportioning of the relative 
The simplest procedure found 


since condensate 


areas.” 
for combining the equations is to use 
an equivalent diameter (D,,.) to be 
used in Equation (1) which recognizes 
the contribution of the vertical sur- 
faces and any efficiency which should 
be applied to the fin.’ 


TABLE 1 
Tube Dimensions and Characteristics 
of Tube Tested 


Fins per t 

Inside diameter I 
Root diameter, inch 
Diameter over fins 

Wall thickness, inch 


sickness 


finned tube and fittings 
n. (t.2 
tive area for condensatio 
Total length of finned section, inches 
Equivalent diameter, Dea, ft 


Total metal resistance, (hr I ft?/Btu 


\, 
.. D>” (3) 


Equation (1) with D,,, used for D ap- 
plies for finned tubes 

An example of the agreement be- 
tween the modified fermula and ex- 
perimental results is shown by recent 
data taken on the tube currently manu- 
factured with 19 fins per inch. Table 1} 
gives the characteristics of the tube 
tested. Figure | shows the cross section 
of a finned tube with 19 fins per inch 
for which the vertical surface is 80 
percent of the total surface 
Figure 2 shows the experimental data 
obtained when condensing Freon 114 
and Figure 3 the condensing coefficients 
plotted in accordance with Equation 
(1), with D,, supplanting D. The line 
> corresponds to the con- 


outside 


on Figure 
stant (.725) and the slope (14) from 
Equation (1), substantiating the use 
of the modified formula for predicting 
the condensing coeffic ents of individ 
ual finned tubes, 


Multituhbe Condensers — Nusselt’s 
theory which depends upon laminar 
How of the condensate depreciates the 
performance of the single tube by a 
factor (1 N)'* to obtain the average 
coefficient for N tubes in a vertical 
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Figure 2. Variation of experimental over-all coefficient with water velocity 


row Experimental work has shown 


that this depreciation factor is too 
because the accumu 
lating condensate does not flow from 
tube to tube in a laminar manner.*:* A 
(Cy) has been de 
veloped to bring the Nusselt procedure 


severe, evidently 


correlating factor 


into agreement with experimental 
data, Figure 4. Equation (4) is recom 
mended for computing the condensing 
coefficients for a bundle of tubes. 


> l ke" Pe wer 
‘ 
N Deg ge D ter 
The formulas suggested for deter 
mining the value of N for condenser 
tube bundles involving more than 20 
tubes are 
N x] x) tor square pitel (5) 
N Wix) “tor tr | (6) 


angular pitch 


+." 
lo design a 
for 


Design Procedures 
shell and tube condenser 
application (material, quantity to be 
condensed, and 
have available or specify the follow 


a given 


pressure), one must 
ing information: 
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1) Water velocity 

2) Inlet and outlet water temperatures 

3) Fouling factor for water 

4) Allowable tube side pressure drop 

>) Tube size and material 

6) Physical properties of condensate 
(k, a, p, A) 


7) Outside fouling tactor 


The most convenient procedure for 
handling the physical properties is to 
group them in the form in 
Equation (4) and illustrated in Figure 
5. To illustrate the prose edure and 


shown 


make a comparison between plain and 
finned tube units, an example calcula- 
tion 1s presented : 


Example Calculation 
tubs 


Problem Design plain and finned 


inits t ndense 20,000 pounds per hour 


{ propane at 230 psig 
The toll 
a) Treated cor ling water! 
Oo | 
b) Temperature 
c) Water vel 
d) Allowable 
10 psi 
TEMA fouling factors:” 


wing items are specified 


available at 
rise of water 15 1} 
city 5 to 7 it/se 

tube-side pressure drop 


c)} 


PETROLEUM 


0.000 
O00] 


outside t 
nside t 
f) Tubes, 7g-inch admiralty plain an¢ 


finned (with 19 fins/in) 


olution 

1) Heat duty, (© 
Condensing propane temperature 
120 F. AH 126 Btu/Ib, Q (126) 
(20,000) 2,520,000 Btu/hr 


2) Mean Al 
Mean water temperature 
Al 120 — 97.5 = 22.5 F 


3) Design of finned tube condenser 

de 0.864 in 

dy 0.749 in, 

d 0.651 in 
0.588 it*/it 
O.171 ft’/it 

\, 3.44 
_ 0.00231 ft 

Wall thickness 

Mean fin thickness 


\ 
A, 

A. 

tube 

0.049 in 

0.016 in 

AP, 
ft? 


and tube-sick 
125 Btua/hre I 
Required area 


lube arrangement 
Assume Une 
outside area 
2,520,000 


\ (125)(22 


>) 
required tube lengt! 
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lb 


, 62.0 
r water 


p it 


520.000 
(15)¢1) 


168.000 


tor 8 l the bundle 


the 


tube s 


passes 


It 
tubs sicle 
bundle 


Ong mn 
fou 


tubes in 


I 


1520 


x 


190 


200) 
using 200 tuls s, 


\ 


0.0023 


0.1156 ft*/pass 


0.753 


6.51 ft/sec 


0.1156 
the total tube-side pressure drop tor 


arrangement ts 8.2 psi 


Uae 
triangular pitcl 
N 0.40 (200) 


alculation of 


layout 
70 


tubs 


in Figure 4, ¢ 


(4) 


USA 


trom | quation 


ke’ Pe’ wed 
pe Ater Dog 


( 


) 


® 


(6.51) 
O01] 


(0.651) 


+44)(0.001) 0.0002 vt 


1512 
I 


it’ outside afeca 


0.00641 Btu 


, 


QOO1L4. R, 00 


(0014) 


O.O0O781) 2.5) 4.03 
At 1.416 


14 
f 


been prepared from 


fin efficiency chart 


(0.580)(556)(3.12) 


(1.416) 


d and 


Vy 


since the assume cal 


OO07R1 


outside 
«Ab \ he 
The 200 tubs 
pit 
4 in he . 
795 


ees 1Os 


incl 
Ld 
the 


require 
Ihe 


a 
I 


$3, r 


\ 


mate 


+) similar design usin nch 


\ re its 
1730. } 


5.18 ft 


1 
le 


esi 
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16 BWG admiralty tubes gives the tol 
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Figure 3. Comparison of experimental coefficients with the Nusselt correlation. Condensing 
temperatures: 1, 190 F. (150 psig); 2, 167 F. (110 psig); 3, 139 F. (70 psig); 4, 90 F. (25 psig.) 
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Figure 4. Ratio of experimental to theoretical condensation coefficients for Freon - 12 
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Condensing Vapors on Finned Tubes 
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Figure 5. Variation of physical property group in Nusselt equation with condensing and condensate 
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Figure 4. (Above) Probe tapes: For severe 


pitting, a jagged line 


Figure 5, (At right) Inlet tube ends: Without 
protection, severe impingement 


Its problems can be controlled . . . 





Seawater as An Industrial Coolant 


Part |. Operating Conditions 
» Part Il. Equipment Experience 


W. B. Brooks, 

The Dow Chem } . 
Freeport, Texas 

TEN YEARS ex perience by The 
Chemical Company using sea 
coolant provides many 
lessons on how to control cerrosion 
problems. Here’s their experience on 
six types of equipment 


Dow 
water as a 


Condenser Tubes— Aluminun 
brass is used in the condensers of 
three power plants in the Texas Divi- 
sion which together generate 1 mil 
lion kw. The nominal velocity is 7 feet 
per second. The sea water at Freeport 
varies from 30 to 100 percent salinity 
with a yearly average of 80 percent. 
(One hundred percent salinity is taken 
as 31 grams of sodium chloride per 
liter.) The temperatures vary from 55 
to 84 F. 

Fouling is controlled by the 
tinuous addition of sufficient chlorine 
intakes to give a 
Although this does 
forms of 


con- 
at the sea water 
residual of .5 ppm 
not entirely eliminate all 
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marine fouling from all parts of the 
system, there is no practical loss in 
flow or heat transfer. Brush cleaning 
of condenser tubes is unnecessary. If 
at all possible, the chlorine should be 
added on the delivery side of the in- 
take pumps and screens as it is quite 
corrosive to such equipment until dilu 
tion concentration are 
had. ° 


The aluminum brass tubes 
given a service life of & to more than 


and uniform 


have 


12 years depending on conditions. The 
greatest factor in tube life appears to 
be the lodgement of foreign objects 
such as shell fragments and crab claws 
in the tubes. These create locally high 
velocities and turbulence. Severe local 
pitting results and perforation follows 
if the obstruction is not removed 


In order to keep velocities near the 
design figure, careful watch is kept on 


condenser performance as an indie a 
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tion of tube sheet obstruction. As the 
number of plugged tubes increases, 
velocities increase at the expense of 
the life of the remaining tubes. Re- 
placing of plugged tubes at intervals 
sufficiently close to keep the velocity 
under say 8.5 feet per second may be 
advisable, 

The condition of the tubes or the 
location of a leak may be studied by 
means of an electronic probing device. 
On the basis of information obtained 
with this instrument, it was decided to 
completely retube one half of a large 
condenser and to replace only the 
plugged tubes in the other half. The 
tubes 12 years old. The tube 
irregularities sensed by the probe are 
recorded on a tape. Two typical tapes, 
one showing general pitting and the 
other good tube, are shown in Figure 
1. The two sharp indications in the 
latter are caused by baffle plates. 

One installation of Admiralty metal 


were 
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Seawater as An Industrial Coolant 


Figure 6. Steel water box: Severe corrosion at holidays 


made during the war in a large power — the corrosion of 


house condenser lasted 18 months anodes or 


Process coolers and condensers were or steel water 
originally tubed with Admiralty which tioned. Figure 5 


Figure 7. Protected tube ends after 12 years. 


sacrificial magnesium year old tube ends cathodically pro- 
st iron tected first by the corrosion of a cast 
been men- iron water box and subsequently by 
» inlet end magnesium anodes is shown in Fig- 


lasted 18 months to five years depend- impingement attack occurring on alu- — ure 7. 


ing on service conditions, They have minum brass with one 
protection was absent. The Water Boxes Water boxes of the 


coating the turbine condensers are cast iron or 
enamel _ steel, the latter having been used since 
magnesium the practicability of cathodic protec 
was a very high anodic — tion became evident. It might be men 


been completely retubed with 70:30 or where this 


90:10 cupro-nickel. Few failures have situation arose 
been encountered with the 70:30 alloy steel water box 
in eight years. The 90:10 installations and the failure 
are only two years old or less, and anodes There 
thus far have performed satisfactorily. current density 
The protection of inlet tube ends by corrosion at 


the cathodic protection derived from (Figure 6) 


Se 


ee a te 


Figure 8. Water box: With no protection, several inches of foul, slimy 
corrosion products 
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service 


severe tioned that cathodic protection is pop 


coating ular with operating personnel who 
» condition of some 12 — must get in the water boxes from time 


Figure 9. Condenser: With magnesium anodes, an effective protection 
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Figure 10. Raw sea water intake: At low velocity no corrosion through 


bronze screens 


to time to clean the tube sheets. An 
unprotected box soon accumulates sev 
foul, slimy corrosion 


eral ine he s ol 


product (Figure &). whereas the sur- 
face of a protected box remains clean 
and hard 

Tube Sheets. With aluminum 


brass tubes, Muntz metal tube sheets 


are employed. It is uninhibited but 


Figure 12. Discharge screen: Failure from corrosion-fatigue 
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Figure 11 


sullers no dezincification unless iso- 
lated from any 
tection, With « upro-ni¢ kel tubes. monel 


tube 


form of cathodic pro 
or monel-clad sheets are em 
ploved. 


Cathodic Protection of Con- 
densers —For installation in water 
boxes, a 15-pound magnesium anode 
& x & x 4 inehes has been developed. It 





Raw sea water discharge: Average screen life of four years 


is provided with a resistance washer’ 
to control its current output and pro 
long its life (Figure 9) 

Following interminable trouble with 
the corrosion of steel water boxes in 
process equipment, some superintend 
ents resorted to monel metal or rub 


ber lining. Some tube-end attack fol 


Figure 13. Thirty-inch sea water line: Corrosion from oxygen 


concentration cell 





Seawater 


as An Industrial Coolant .. . 





Figure 14. In on axial flow pump, dezincification of a manganese bronze 


shoft 


installed 
would 


and anodes are now 
emall units 
appear thai they would interfere with 
flow. With a !4-ohm resistor washer, 


these anodes last 6 to 10 months 


lowed 


even in where it 


Water Sereens It is 
sary to fish, 
debris from the raw sea water entering 


Sea neces 


screen the crabs, and 


the plant. In order to maintain a high 
salinity (for magnesium and bromine 
water is drawn from a 

On the intake side of 


velocity is only 


extraction) the 
depth of 25 feet 
the pumps. the water 
1-2 feet per second, The coarse screens 
on this side are phosphor bronze wire 
12 gage, %-inch mesh. They do not 
corrode appreciably and fail only 
from mechanical damage caused by 
heavy objects (Figure 10). 

On the discharge side of the pumps 
the water passes through rotary basket 
monel metal wire 
mesh (Figure 
corrosion 


screens which are 
O47-inch diameter, 6 
11). These sereens fail by 
fatigue (Figure 12) with a highly 
variable frequency depending on their 
location in the basket and the fish 
load. The average life is four years, 
but it 
months 


may be as short as several 
Magnesium anodes are used 
to protect the steel frames of the 


baskets. 


Valves Valves are cast iron body 
bronze trim, monel metal or 
The latter alloys are 
used in applications involving severe 
turbulence. The cast iron bodies with 
bronze trim give up to ten years serv- 
ice in gate valves which are normally 
fully open or closed so that there is 
no turbulence. High turbulence in the 
valve itself is quite destructive to cast 
iron or steel bodies and to steel pipe 
on the discharge side. Cast iron or 
steel may fail in as little as 
three months under severe conditions. 
Cathodic protection is applied to the 


with 


stainless. two 


bodies 
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bodies of some of the larger cast iron 
valves. 


Many lines and 
diameter are 


Sea Water Lines 
fittings up to 6-inch 
Rubber lined elbows which 
for acid service are 


Cathodic protec- 


saran lined 
are no longer fit 
used to some extent 
tion is being used experimentally on 
some large lines with quite promising 
results. Some concrete lined pipe will 
be installed experimentally during the 
current year. In steel lines. flanged 
joints are used up to 20-inch diametet 
except in cases where chipping and 
back welding are possible. Chipping to 
clean metal and back-welding are re- 
quired on all welded joints. Where 
this is not done, a differential aeration 
corrosion cell (Figure 13) is set up 
and many leaks have resulted from 
this cause. They have been repaired 
by welding on collars or straps. Orig- 
inally the larger sea water lines were 
buried, but corrosion troubles and the 
cost of repair have indicated the wis 
dom of running them above ground 
and this has been standard practice 
since 1950. Bare steel lines last up to 
nine or ten years. Main sea water dis- 
tribution is by flumes lined with sheet 
steel piling under cathodic protection. 

Pumps Pump casings are gray 
cast iron--usually nickel iron, 
which may have a finer structure than 
ordinary gray iron and be somewhat 
better for this service. These casings 
will give from two to twelve years life. 
Ni-Resist casings have been installed 
on several pumps. 

Our original pump installations had 
bronze impellers, shafts and seal rings. 
More recent shafts and replacements 
are K monel metal. Dezincification of 
a manganese bronze shaft in an axial 
flow pump handling raw sea water has 
been observed (Figure 14). Some shaft 


cast 


breakage has been encountered. This 
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Figure 15. Aluminum bronze impeller 


After six years service 


is thought to be due to cavitation of 
the impeller, severe local corrosion of 
the casing causing a condition of hy 
draulic unbalance on the impeller and 
possibly to air from vortices at the 
pump intake. The injection of chlorine 
into the pump suction has doubtless 
been an important factor in several 
Fillets in the corners and sled 
runner ends of the keyways are being 


cases. 


recommended. This practice is incor 
porated in SAE Standards for marine 
propulsion shafting. 

The original bronze impellers gave 
a service life of up to eight years at 
150 rpm with a head of 85 feet and as 
short a life as eight months at 1150 
rpm with a head of 146 feet. The life 
of bronze replacements was usually 
due to the effect of the cast 
graph- 


shorter 
iron casing becoming partly 
itized. 

For severe service such as 1150 rpm 
with 146 feet head, S monel impellers 
have given up to five years of service 
with practically no signs of wear. Fig- 
ure 15 illustrates an aluminum bronze 
impeller after six years operation de- 
livering 35,000 gpm at 16-foot head. 

Ni-Resist has given mixed results. A 
centrifugal impeller, 450 rpm at 85- 
foot head suffered severe cavitation 
attack in six months. On the other 
hand axial flow impellers delivering 
28.750 gpm at 395 rpm, 16-foot head 
were in excellent condition at the end 
of one year except for one where a 
2 x 4-inch timber had become lodged 
in the suction bell. 

Bronze seal rings corroded badly 
and have been largely replaced with 
monel metal. Gear quality micarta was 
used for seal rings in an emergency 
and showed no signs of deterioration 
after two years’ service. Corrosion of 
seal rings impairs pumping efficiency 
and also causes severe local corrosion 


ae 


of the adjacent casing. 
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CARD 
OlL COMPANY 
See | 


DAILY TIME 


CONTINENTAL 


| 


Se ee 


SHOW OVERTIME ONLY 
N THE TWO BOTTOM LINES 


Figure |. Daily time card, filled out by worker and foreman and punched out at clockroom 


Modern accounting helps 


Control Maintenance Costs 


Don’t overlook the many scientific aids available from your own account- 


ing department. Here are the answers to “How?” and “Where?” 


J. O. Thoen, 
Continental Oil C 


Ponca City, Okla 


THE WELL organized accounting ical activities. Maintenance in our replacement of parts of equipment and 
facilities available in most refineries system means repairs which in turn — of small complete units. Replacements 
provides the means for effectiveness of can be defined as reconditioning or Of whole units within certain estab 
maintenance cost control lished limitations of size, cost, or clas 

The accounting departments with sification are capital expenditures. The 
skilled personnel and high-speed tabu approximate distribution of man hours 


lating, calculating, and reproducing in the mechanical division is as fol 
machines are in a position to report “Accounting facilities = o> 

cost data promptly and accurately to 

the management. This, however. does are set up primarily for Percent 
not mean that the information so re 
ported is infallible. It reflects only the 
accuracy of the data which are re- 
ceived from the field. 








Capital 15 


other reasons than mainte- anole 4 

e (Operating Mechanical Service 7 
nance control, but their ex- oeaind Genie... 10 
aa : : , Operating Cleaning and Service 20 

These accounting facilities are set istence makes it possible to Outside Work 

up primarily for other reasons than Nonwork 9 
maintenance control, but their exist- install a good system of 
ence makes it possible to install a good ; p a With the exception of mechanical 
system of maintenance accounting. maintenance accounting. operations which represent perma 


The system must be designed to sep- nently assigned personnel, such as 





arate maintenance from other mechan- ———____ crane operators, truck drivers, tool 
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Modern Accounting Helps Control Maintenance Costs 








SAMPLE LABOR DISTRIBUTIONS 
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Figure 2. Reverse side of card shown in Figure |, shows breakdown of maintenance work 


crib men, ete. and nonwork which be identified as complete units. For about fifty classifications of material. 
represents absenteeism of all types, in example, series 60000 to 62000 covers such as piping, insulation, grounds. 
cluding vacations and sickness, the electric motors. Each motor is assigned painting, hose, packing, tools, et 
above-listed items are subject to work a company number. If a work order is These code numbers are handled in 
order control. kach carries code num written to repair motor No, 25, it will the same manner as those for num 
bers for labor and material and from show code or standing work order No bered equipment. 
one to three other systems of coding 60025, All charges to this number are This svstem will allow of a large 
necessary to identify the location or available on the daily automatic ac number of code accounts. since the 
nature of the work counting machine runs and are accu numbered equipment has a number for 
mulated and reported monthly by the each unit. The other classifications of 
Many Jobs Involved accounting department. Typical items mechanical work have relatively few 
In a moderately large refinery, such — in this list of numbered equipment are — subnumbers. 
as Continental Oil ¢ ompany's at Ponca pumps, compressors, eX hangers, frac Operating mechanical service which 
City, Okla. one day's work may in tionating towers. boilers. and turbines conciets of chamacs and se-orrenae 
volve as many as 100 separate jobs, All other équipment, either units ment of equipment made necessary by 
each of which has a different combi too small and numerous to be given seasons other than maletenence is cles 
nation of accounting code numbers individual accounting, such as valves sified into five types of work. These 
lhere are two classes of mainte or types of equipment that cannot be are petty investment, operating 
nance code numbers. The first covers called units, is covered by the other changes, improvements. safety, and 
sixteen kinds of equipment which can — series of numbers. This list consists of testing and servicing. Operating clean 
ing has only one acconnt number 
other than the process unit to which 
it is charged. 





F 8-199-C JOB DATA CARD 


Craft Date Daily Time Card 
These figures must be reported cor 
—— _ a : rectly to the accounting department 


each day. For this purpose a daily 


Equipt. 











W.O.Nod JOB DESCRIPTION  —_" ir. time card is used (see Figure 1). The 


workman picks up and punches the 
card in reporting for work; writes his 








badge number, name. craft classifica 
tion, and the date on the card: and 
gives it to his foreman. The foreman 
fills out the card showing the work 
order number and distribution of 
hours on each job, signs it, and gives 
it back to the workman at the end of 
the shift. The card is punched out and 
left at the clock room by the workman. 
It is then picked up the next morning 


























Figure 3. Job data card, designed primarily to gain information for job standard program by a timekeeper clerk. who enters the 
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employee's rate on the card and de- 
livers it to the tabulating department. 
All cards are normally delivered to 
the tabulating department by noon of 
the day following that on which the 
work was done. 

The cards are processed through the 
automatic machines, 
three sets of the tabulated runs are re- 
turned to the plant the next morning. 
One set goes to the refinery time office, 


accounting and 


the second goes to the mechanical divi- 
sion central office, and the third set is 
distributed to the respective divisions. 
These runs show the total cost for each 
entry on the ecards and then the total 
for each work order. This information 
is useful in several wavs but does not. 
in itself, constitute a check on the ac- 
curacy of the time reporting. In order 
to detect errors and develop the neces 
sary procedure to prevent recurrence, 
it is sometimes necessary to make spe- 
cial studies; but ordinarily 
some combination of the 
practices serves to produce the desired 
dependability 


one ofr 


following 


Time Cards Checked 


In the first place all cards are 
checked by the time clerks for con 
sistency and any indication of error 
which they may be able to detect. These 
are investigated and corrected, if time 
allows, before the card is turned in to 
the tabulating department. The limita- 
tions on this check are obvious from 
the sample labor distributions shown 
in Figure 2. It illustrates how charges 
can be made when necessary without 
a control work order. For example, 
the second illustration “Maintenance 
(Standing W. O. Only)” is intended 
for use in emergencies only. Such cases 
should only a very small 
percentage of the total work and thus 
have negligible effect on the over-all 
control. 

With such exceptions all mainte- 
nance should be done with control 
work orders as illustrated in the first 


represent 


example on Figure a The work order 
(see Figure 4) gives a full description 
of the work; and since copies are dis- 
tributed to all involved 
and it has the account num- 
bers on it, it provides all the informa- 
tion necessary for a complete check. 

It only 
whether or 


supervisors 
proper 


remains to be ascertained 
not the work was actually 
done as scheduled on the day reported. 
this 


frequently than may be supposed, but 


Errors of type can occur more 


they can he easily detected 
A well-administered system of plan- 


ning and scheduling is essential to 


efficient maintenance and other me- 


chanical work. One of the advantages 
of such a system is the means it pro- 
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“The accounting departments with skilled personnel and 


high-speed tabulating, calculating, and reproducing machines 


are in a position to report cost data promptly and accurately 


to management.” 





vides for the latter type of control. In 
daily planning meetings attended by 
the mechanical and operating super- 
visors, the actual performance of the 
previous day can be checked against 
the schedule. The final step is to check 
this record against the automatic ac- 
counting machine report. 

Another helpful device is the job 
data card designed primarily to obtain 
information for job standards 
Figure 3). These cards can be filled 


(see 


out by the supervisor in charge of the 
work or an assigned observer. In any 
case they can serve to insure greater 
accuracy in making out time cards and 
also to check the schedule against ac- 
tual performance. 

These are proven practical methods. 
It must not be forgotten, however, that, 
as in the case of all organizational 
matters, the final results depend upon 
the quality of supervision and the 


advance training. ++ 





MECHANICA 








TOTAL ESTIMATED MANHOURS 


LIST OF MATER 














Figure 4. Work order form fully describes the work and is distributed to all supervisors 
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Allied’s Moundsville plant 


New entrant in the field of chlorinated organic chemicals 


New Chloromethane Plant 


Allied uses direct chlorination of methane 


to produce carbon tetrachloride, chloroform, methylene 


chloride and methyl chloride. 


VARKING ITS ENTRY 
held of chlorinated organic chemicals, 
Allied Chem 


ical & Dye ¢ orporation, recently started 


inlo a new 
Solvay Process Division, 


production of chlorinated methane 
products at Moundsville, W. Va. Prod 


ucts manufactured include methyl 


chloride, methylene chloride, chloro 
form and carbon tetrachloride 

( onsumption of the chloromethanes 
recent 


has inereased rapidly during 


years as a result of new developments 


in rubber, plastics, paints, aircraft 


construction, aerosols, photographic 
film drugs and organic chemical pro 
duction. In addition, all four products 


are important as solvents or as inter 
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mediates for other essential chemicals. 

Moundsville was selected as the site 
for the chloromethane plant because 
the chlorine could be readily supplied 
from Solvay’s new chlorine plant at 
that location. Also 
available from the natural gas 


methane gas was 
trans 


Thhission line s 


Methods of Production —Though 


chloroform and carbon tetrachloride 
have been known industrially for many 
years both in this country and abroad. 
methyl chloride and methylene chloride 
have achieved prominence only since 
Ww orld W ar Il 

The direct 


chlorination process, 
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which is the one used by Solvay, 1s 
dependent upon natural gas as a source 
of methane. By this process, the chloro- 
methanes are produced by reacting 
chlorine with methane at high tempera- 
ture in a reactor using a ratio of five 
volumes of methane or recycled gas to 
one volume of chlorine. If desired, the 
methyl chloride can be recycled up to 
a maximum content of 20 percent of the 
total hydrocarbon gas feed. Complete 
conversion of methy! chloride to higher 
chlorinated methanes is possible. 

Discharge from the reactors contains 
a mixture of the above products to 
gether with various impurities and 
hydrogen chloride. 

After recovery of hydrogen chloride. 
the mixture of gases is neutralized and 
refrigerated, then separated and puri- 
fied by fractional distillation. 

Solvay's commercial process repre- 
sents improvements and refinements of 
this basic chlorination process. 


Uses of Chloromethanes. — Vethy/ 
chloride is used for production of buty! 
rubber, serving the dual role of catalyst 
carrier and diluent. Buty! 
rubber finds its biggest use in the manu 
tubes. Potential 
such diverse 


reaction 


facture of auto inner 
butyl rubber in 
cements 


use for 
fields as 
sulated wire and cable. coated fabrics. 


and adhesives, in 


belts, hosing, and mechanical goods. 
indicates continuing strong demand for 
this type rubber. 

Second most important use is for the 
manufacture of silicone resins which 
require methylchlorosilanes 
from methyl chloride 

Methy! chloride is used for the prep- 


aration of greenhouse sprays, both as 


derived 


a solvent and propellant. and it is also 

used in the produc tion of methy! cellu- 

lose, dyes and caffeine 
Vethylene chloride is a 


finds its 


non-flam 


mable solvent which largest 


use today as the base for 
quality paint and varnish removers. it 


functions well as a grease and oil re 


premium 


mover, particularly for metal parts. 

Methylene chloride is also used in 
the production of safety-type photo- 
graphic film from cellulose acetate, and 
has potential for use in aerosol pro- 
pellant mixtures, It is also used to make 
chlorobromomethane. an excellent fire 
extinguishing agent. 

Chloroform is used in the production 
of refrigerants and chemical inter 
mediates. It is also employed as an ex- 
tractant in the production of penicillin. 
other anti-biotics and cortisone 

Carbon Tetrachloride is an 
tant raw material for Huorinated hydro 
carbon refrigerants and propellants 
the manufacture of 
fluids as well as de- 


IM por 


and finds use in 
fire extinguisher 


zs 


greasing agents 
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Figure 1. 3400x 


Examine Fuel Oils With 
Microscope 


Methods of microscopic examination far supe- 


rior to “accelerated” tests for evaluating distillate fuels. 


A. O. Walker and J. P. Stanton, 
National Aluminate Corporation, Chic 

THERE HAS EXISTED a signifi- 
cant need for laboratory 
methods to predict the behavior of 
distillate fuel oils in long-term ambi- 
ent temperature storage. Similarly, the 
analytical methods for predicting stor- 


accurate 


age stability of oils destined for do- 
mestic oil burnet: 


much to be desired. The microscopic 


or diesel use leave 


analysis techniques presented here are 


useful tools for evaluating stabilizers 
filterability and for 
comparing test methods 


and improvers 


1. Introduction 

The tee hnique of microscopic exam- 
ination of distillate described 
below is proving to be a useful tool 
in comparing laboratory test methods. 
Thus the should aid in 
bringing about standardization within 
the refining industry upon test meth- 
ods which will correlate well with 
actual field experience. 

Microscopic examinations have been 
of great utility in studies of the stor- 
age stability and filterability of a 
wide variety of No. 2 furnace oils and 
diesel fuels. Also the technique has 
increased our knowledge of the effects 
of additives distillate fuels and 
accordingly has been used extensively 


oils 


technique 


in screening of inhibitors for furnace 
oils and diesel fuels. 

\ need exists in the petroleum in- 
dustry for means of predicting the be- 
havior of distillate fuels oil through 
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knowledge of the composition and 
properties of the oils as determined 
by rapid laboratory tests. Each of the 
following aspects of behavior is im- 
portant: 


\. In long-term-storage. 
(1) degradation 
(2) Sludge formation 
In use as domestic furnace oil. 
(1) Filter-clogging 
(2) Burnet tip 
Soot and 


Color 


fouling 
(3) odor 

In use as diesel fuel. 
(1) Filter-clogging 

(2) Injector-sticking 
(3) Combustion 
(4) Soot, odor 


rmsits 


chamber dep. 
and sparking 


Many and varied are the laboratory 
test methods which have been used to 
attempt to predict the behavior of dis- 


tillate fuels. 


Behavior in Long-Term Stor- 
age “Accelerated have em- 
ployed various agents to 


reproduce in a short time in the lab- 


tests” 
designed 


oratory those changes in an oil which 
take place in actual long-term refinery 
or Accelerating 
agents which have been used include: 


140° | 


consumer § storage. 


(1) Elevated temperature 
00° F, 
(2) Oxygen 
tential gum.” 

(3) Air oxidation at elevated tem 
peratures 


{ 1) Acid 


lo 


under pressure “po- 


or aniline—flocculation 
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(5) Exposure to sunlight er ultra- 
violet light. 


In general, such “accelerated tests” 
have proven disappointingly unreli- 


able. 


Behavior in Domestic Oil- 
Burner and in Diesel Engine Use 
Again “accelerated tests” have been 
used in attempts to produce in the lab- 
oratory in a short time those sludges 
and varnishes which sometimes accu- 
mulate in consumers’ equipment. Such 
accumulations filters 
and foul burner-tips but also contrib- 
ute to formation of soot and odors. 
Types of tests which have been used 


not only clog 


include: 

(1) Filtration through fine-mesh 
screens — after at 
elevated temperatures, 

(2) Filtration through filter paper 
after elevated temperature storage. 


short-term storage 


(3) through sintered- 


after elevated tem- 


Filtration 
glass crucibles 
perature storage. 

(4) Steaming to disperse free water 
in the oil, followed by wet, elevated. 
temperature storage and filtration 
while wet. 

(5) Reeirculation of oil over a 
heated surface — Navy B.T.L.H. test. 

(6) Recirculation of oil through 
brass or copper filters, plus contact of 
the oil with synthetic (In 
some cases extraction of mercaptides 
from the filter and subsequent titra- 
tion as mereaptan sulfur is used to de- 
tect 
ubles. ) 

These “performance-ty pe” tests sim 


seawater, 


small accumulations of insol- 


ulating actual usage conditions appear 
to have good reputations in some oil 
companies and poor reputations in 
other companies, On the hand, 
certain of these tests have shown good 
correlation with actual field experi- 
ence and, on the other hand, the same 
tests have been shown to condemn, in 
the laboratory, straight-run distillate 
fuels which have been used in the 
held for with virtually com- 
plete freedom from complaints. 


one 


years 
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2. Methods for Microscopic 
Examination of Distillate 


Fuels 
Distillate oils are microscopically 
examined for content of sludge and 
extraneous matter by three pro 


cedure “ 


Method A. 

The } le clron Vie rose ope Pro 
cedure 

This procedure as applied to fuel 
oils involves examination of the resi 
due left on a thin plastic film by 
evaporation of a given amount of the 
vil, The “procedure used for preparing 
the specimen is as follows: 

lwo drops of a 2 percent solution 
amyl acetate 
dropped on a surface of distilled 


of collodion in 


water. Two average-sized drops spread 
to a circular area of approximately & 
inches diameter before the amyl ace 
tate After the amyl ace 
tate has evaporated, }-mm, diameter 
circles of 200-mesh nickel screen are 
placed on this thin film of plastic. A 
slide is held the 
small pieces of screen and they are 
picked up on the slide by forcing the 
film down into the water, then turn- 
and lifting the screens and 
film out. The slide with its plastic 
coated screens is allowed to air dry 

A screen carrying its thin film of 
plastic is dipped into the thoroughly 
shaken sample of oil. The screen is 
then placed in the specimen holder, 
the holder is the micro 
scope, and the volatile portion of the 
oil is evaporated and pumped off 
under a vacuum of not higher than 
0.1 mieron. A residue of sludge pat 
ticles and other relatively non-volatile 
left the ready 
for viewing and/or photographing 


evaporates 


microscope above 


ing it over 


inserted in 


material is on screen, 


(see Figure 1) 


Method B. 
The Light Micros ope Procedure 
Samples which contain particles in 
the range of 5 to 50 
can be photographed at 200 diameters 
with the light microscope, using gen 
erally accepted methods of preparing 


microns if size 


samples and photographing (see Fig 
ure The 5-miecron are 
difficult to photograph, due to the low 
resolving-power and small depth of 
field of the light microscope, but they 
observed visually through the 
clearly. Much 


2) parti les 


can he 
micros¢e ope 
smaller particles than 5 
of course be observed visually 
dark field illumination at only 200 di 
ameters 

It was found that an oil which light 
microscopic examination showed to 


quite 
microns 
using 


contain few suspended particles might 


TRS 


are 
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Figure 2. Photomicrographs at 133x 


produce many particles, on evapora 
tion, which were not originally 
ent in the liquid oil. Consequently a 
technique of examining samples was 
devised which had as its first step ex 
amining a small drop of the oil on a 
microscope slide. The second step in 
volved placing the slide in a vacuum 
chamber and pumping off the volatile 
portion of the sample. Visual exami 
nation of the sample under the micro- 


pres 


scope was then repeated, and very 
often showed particles which had been 
produc ed durin e the eva poration 
(Figure 3). 


Method C, 

Slud ge-Particle-Sized lassi fication. 
and-Count Procedure: 

It is essential that the same volume 
of sample be examined in all cases if 
This is 


accomplished by supporting a cover 


comparisons are to be made 
glass on pieces of broken cover glass 
placed on a microscope slide and al 


lowing the oil sample to flow between 


the cover glass and the slide. The 
cover glasses used are 200 microns 
thick; consequently, a film of oil 200 


microns thick is available for exami 
nation 

The evepiece used in the microscope 
is fitted with a reticle to define the 
area examined, This micrometer eve 
piece consists of a large square, en- 
graved on glass. divided into LOO equal 
squares. One of these smaller squares 
this further subdivided 


on reticle is 


into 25 still smaller squares. At 200x 
magnification, the smallest squares are 
10 microns on a side, the medium 
sized squares are 50 microns on a 
side, and the largest square is 500 
microns on a side, The total field de- 
fined by the largest square is an area 
of 0.25 square mm. with a thickness 
of 0.2 mm. on all samples. The 
volume viewed is then 0.05 cubic mm. 

In the procedure particles viewed 
are classified by size into four groups. 
These groups are: 

\. 20 to 50 microns, longest axis 
using bright field condenser. 


B. 5 to 20 microns, longest axis 
using bright field condenser. 

C. | to 5 microns, longest axis 
using bright field condenser. 

D. 0.1 to 1 miecron—-using a dark 


field condenser. 
The number of 
size group within the square area of 
the reticle are counted and recorded. 
They are reported as number of par- 
ticles per 0.05 cubic mm. volume 
This count with an experienced op- 
erator is quite reproducible. High 
counts (greater than 50) are repro- 
ducible to better than 10 percent ac- 
curacy, although with lower numbers 
of particles the accuracy naturally 
is not as good. 
3. Evaluation of Methods for 
Microscopic Examination 
Method A. 


The electron 


particles in each 


microscope, 
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Liquid sample untreated 


Liquid sample treated 
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Evaporated residue untreated 


Figure 3 


Evaporated residue treated 


(Sample of oil used here had been subjected to an accelerating test. The treated 


samples contained 250 ppm of a treatment to prevent sludge formation.) 


name implies, employs a beam of elec- 
trons to produce an image. Since the 
effective wave length of this electron 
beam is much shorter than the light 
beam used in the ordinary microscope, 
power of the electren 
microscope is manifold greater than 
that of the light microscope. This pet 
mits the magnifica 
tion range to a value of the order of 
100,000 diameters. The electron micro 
scope will reveal detail down to 0.0025 


the resolving 


extension of the 


micron. 
There are, however, some disadvant- 

which offset the 

microscopes advantage of great re- 


may electron 


ages 


solving when examination of 
fuel oil sludge is undertaken. First. 
the samples examined in the elee- 


tron microscope are examined under 


power! 


a high vacuum; consequently only 
solids or non-volatile liquids can be 
examined. Second. due to the very low 
penetrating the 
beam, only extremely thin specimens 


power of electron 
can be examined. 

[his procedure gives quite repro 
ducible results with samples contain- 
ing particles in the one-micron or 
When 


tains larger particles, the method is 


lower size range. the oil con 
unrealiable and reproducible pictures 
are not obtained. This failure appears 
to be due primarily to the fact that, 
when the oil contains large particles, 
the same number of particles are not 
SUCCeSsIVe made at 


seen in viewings 
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different locations within a given oil 
sample. That is, the field of vision of 
the electron microscope is so small, 
and the particles are so large, that 
only a few particles at most can be 
seen at any one time. Thus, at point 
\ the field viewed may show four par 
ticles, while at position B in the same 
sample, the field may show one par 
ticle or even no particles at all. 
Another major 
the fact that the sample must be very 
carefully and thoroughly evaporated 
in order to remove the last traces of 
liquid heavy ends. (Figure 4a shows 


source of error is 


the results obtained on a sample of 
oil which was pumped down in the 
microscope to the proper pressure of 


0.1 micron. Figure 4b shows an 
identical sample photographed with a 
pressure of 0.5 micron prevailing.) 
In the evacuation process itself, it ap 
pears that agglomeration of particles 
can occur, giving the impression that 
the oil contained larger particles 
originally than it actually did. 
Another factor that may contribute 
to the error is that about 80 percent 
of the area examined is lost to view 
due to the supporting screen wires. 


Method B. 

The resolving power of the light 
microscope permits magnifications of 
the order of only 2000 diameters. The 
light microscope will reveal detail 
down to 0.25 micron. Beyond this 
point, further magnification does not 
show any greater detail and furnishes 
no advantage. With use of the light 
microscope it is possible to obtain 
representative, reproducible samplings 
of an oil which contains both large 
and smal] suspended particles. Conse- 
quently, it seemed logical to develop 
a classification method for use in ex- 
amination of distillate fuel oils under 
the light microscope. This viewpoint 
led to the development of Method C, 


Method C. 

A standard magnification of 200 di- 
ameters was chosen. This magnifica- 
tion appears to be about the highest 
that can be used on most oils, which 
contain both large and smal] particles. 
At higher magnifications the field ex 
amined is so small that it is not pos- 
sible to obtain reproducible numbers 
of large particles in successive visual 
samplings. Two hundred diameters, 
nevertheless, is sufficient magnifica 
tion to permit observations of par 
with dark field. 
micron. The 0.25 micron 
spherical latex particles commonly 
used to calibrate electron microscopes 
can easily be seen at 200 diameters 
in the light microscope under dark 
field. 


The company "s sludge parti le ( las 


ticles, down to 0.1 


diameter 
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Figure 4. 3400x. A (left) 0.1 microns. B (right) 0.5 microns. 
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siheation-and-count method has proven 
entirely satisfactory in use. It furnishes 
reproducible method for de 

the dis 
fuels in approximate 


a quick 

termining sludge content of 
tillate 
total 


terms of relative particle sizes, and is 


terms of 
also if 


volume of sludge and 


not subject to error, as are the rapid 


filter pad tests due to varying color 


intensity of sludge parti les 

Before-and-atter microscopic 
examinations, including particle-size 
classifications and counts, furnish rela 
tive the stability of 
during storage at ambient or elevated 


The method can be used 


temperatures 
with equal effectiveness to evaluate 
additives by comparison of treated 
before and after 


untreated oils 


Comparison of a typical, 


and 
storage 
fairly unstable. untreated oil, with the 
same oil containing an effective stabi 
lizer, by this method 
markable reduction in particle sizes 
and counts resulting from use of the 
and 7 show 


reveals a re 


additive, (Figures 5, 6, 
results of application of procedures 
A. B. and C to untreated and treated 
samples of oil which have been sub 
jected to an accelerated heat test 
100 F. for 90 minutes.) 

Methods A. B, and C described 
above are applicable to the examina 
tion of oils such as domestic furnace 


oils and diesel fuels. They are not ap- 


plicable to residual fuels such as No 


5 and No. 6 because these fuels are too 
opaque for light microscopic examina 
tion in a thick film and are too non 
be the de- 


scribed procedures in the electron 


volatile to examined by 


micros¢ ope 








Untreated fuel 


(3400x — 1 micron 








3.4mm) Treated fue 











— 











Untreated fuel 


Figure 5. Particle count (first figure untreated, second figure treated) 


(200x — 1 micron 


Treated fuel 
20-50 micron, 2; 0 


0.2 mm) 


5-20 micron, 250; 0. 1-5 micron, 300; 2. 0.1-1 micron, 150; 300 


4. Use of Sludge-Particle-Classi- 
fication-and-Count Method 
Samples of distillate fuels received 
at the company’s laboratories for 
evaluation of stabilizers normally are 
checked for their stability at both 
ambient and elevated temperatures 
(200 F. to 300 F). Sludge particle 


TABLE 1—Particle Counts on Stored Oils During Aging 


STORAGE 
Fuel Ov 


Type Time lemperature 


A } Weeks Room Temperature 
10 Weeks Room Temperature 


1 Weeks Room 
10 Weeks Room 


Temperature 
Temperature 


} Weeks Room Temperature 
1) Weeks Room Temperature 


§ Weeks Room 
14 Weeks Room 


Temperature 
Temperature 


0 Weeks Room Temperate re 
14 Weeks Room Temperature 


Aver. 100 
Aver, 100 


0 Weeks Ament 
4 Weeks Ambient 


SLUDGE PARTICLE COUNT 


5.20 5 
Microns 


“1-1 
Microns 


0-50 


Microns Micrens 


0 0 0 10 
0 5 loo 100 


0 0 aM 
“ “ loo 


0 0 200 
0 20 1s) 


0 Ono 
0 0 


LEGEND 


4.70 percent light cat ele, 0 percent thermal 


treatment 
A” but eyele « 


(.75 percent light eat eyele, 18.7 


HK-Same as 


(iull Coast crudes 
1D.00 percent cat cracked, 10 percent stright-run naphtha 
b-75 percent 


P-Bleod 


25 percent kerosine 


racked oils 


at cracked 
from Mid-( 


straght-run and cat 
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cracked 


caustic-treated and thermally-cracked oil acid 
percent sweet blend oil, 6.3 percent West Texas blend (from mixed Mid-Continent and 


from Mid-( 


from mixed Mid-4 t and Gu 


treated pror to blending 


from Mid-Continent crude 
ontinent crude 


mtinent crude 
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classifications and counts are made on 
samples as received, along with color 
ratings, filter-ability tests. water-haze 
drop-out rate tests, etc. Samples are 
taken into nitrogen-filled containers 
and retained under a nitrogen blanket 
until they are put into the laboratory 
testing program. 
Long-term, ambient 
storage tests are conducted in a walk- 


temperature 


in “temperature-ecycling room” 
wherein temperature is varied from 
115 F., simulating daytime summer 
storage temperatures, down to 80 F., 
simulating nighttime storage tempera- 
tures. These conditions are considered 
to be representative of outdoor, above- 
ground storage in customer tanks dur- 
ing summer weather and also to be 
representative of actual refinery stor- 
age temperatures during spring, sum- 
mer, and fall in the Gulf Coast areas 
and during mid-summer in the north- 
ern areas of the United States. 
Samples are stored in the presence 
of free water and iron. While the 
Bureau of Mines has indicated that 
little or no catalytic effect (increasing 
total weight of insoluble residue in 
laboratory tests) is exhibited by the 
combined presence of water and iron, 
noted in 


sometimes differences are 
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physical appearance between sludges 
formed during “wet” storage and 
sludges formed during “dry” storage 
in the laboratory 

klevated-te mperature storage tests 
usually are conducted at 300 F. for 
90 minutes. This quickie” test shows 
up radical differences in the high- 
temperature stability of various do- 
mestic furnace oils and diesel fuels. 
Since temperatures of the order of 
2605 F. may be encountered in diesel 
fuel injectors, high-temperature in- 
stability is believed to be a major 
cause of injector sticking. An additive Untreated fuel (3408s <= 1 mievee = 24am) Treated fue 
which consistently has shown in the 
laboratory the remarkable ability to 
impart high-temperature stability to an 
oil has virtually eliminated injector- 
sticking in railroad Diesel locomotives 














wherever it has been used. 


5. Microscopic Studies of Fuel- 
Aging at Ambient Temperatures 

Microscopic examinations of No, 2 
domestic furnace oils and of diesel 
fuels at intervals during the wet aging 
of the oils at room temperatures or 
ambient temperatures have proven to 
be valuable. These studies show that: 

@ Growth in the number and/or 
size of sludge particles in a distillate 
fuel during storage is easily observ- Untreated fuel (200x — 1 micron — 0.2 mm) Treated fuel 
Figure 6. Particle count (first figure untreated, second figure treated): 20-50 micron, 0; 0 

5-20 micron, 25; 0. 1-5 micron, 500; 50. 0.1-1 micron, 700; 1400 

















able. 
@The growth is detectable by our 
sludge-particle-size-classification-and- 








count technique some time before it is 
detectable by the usual filtering tests. 
Thus the technique has aided our com 
pany in sereening large numbers of 
potential stabilizers under actual stor- 
age conditions without waiting for the 
usual 3 to 6 months for the results. 
Table | below shows results of 
periodic microscopic examination of 
furnace oils and diesel fuels received 
from the field. In Part II, to be pub- 
lished in an early issue, data will be 
furnished illustrating the remarkable 
inhibitive and ‘or dispersive effects of 
certain additives on sludge particles 
in distillate fuel oils. Comparison of Untreated fuel (3400x — 1 micron 3.4mm) Treated fuel 


_ . = --- — 











treated and untreated samples during 
elevated temperature and ambient 
temperature or room temperature stor- 
age will be made by means of micro 
scopic examination (in addition to 
color. total sludge content, and cor- 
rosivity determinations). 

Use of our microscopic examina 
tion technique to evaluate efficiency 
of sludge particle removal from distil- 
late fuels will be illustrated for 
filters of various compositions and 
porosities. Limited study of the role 
of adsorption in removal of sludge 
particles by filtration will be re- 











~~ 
ae 








por ted 
Untreated fuel (200x — I micron 0.2 mm) Treated fuel 


End of Part 1. Part I will appear Figure 7. Particle count (first figure untreated, second figure treated): 20-50 micron, 0; 0 
in an early issue. 5-20 micron, 250; 0. 1-5 micron, 2000; 12. 0.1-1 micron, 800; 1000. 
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Figure | 


Aerial view of Shell Oil Company's Ventura natural gasoline plant 


Enlarging a Gasoline Plant 


which has just undergone an expansion doubling its capacity 


Here is how one company handled an expansion program that added facili- 


ties for doubling the plant capacity without any downtime of existing equipment. 


Arnold L. Johnson, 
hell Oil ¢ yripany 


Los Angeles 


WITHOUT A SINGLI 
down, Shell Oil Company's expansion 
of its Ventura, Calif. facility, 
called for a 50 percent increase in the 
capacity of the existing plant, has been 
effected, Careful planning and close 
cooperation with the 
abled this unique accomplishment rhe 


plant shut 


whic h 


contractors en 


expansion was made without any in 


crease im water consumption or in 
steam generating facilities 


The project, started in March. 1953 


192 


was undertaken to meet increasing de 
natural gasoline and LPG 
in Southern California and to fill 
needs of Shell Chemical Corporation's 
new Ventura plant for the manufac 
ture of anhydrous ammonia 

The made as 
separate 
considered more flexible and could be 
to take care of 
any changes in predicted production 
had the contract 


mand for 


was two 


as this method 


expansion 


projects was 


readily 


revised more 


rates. One company 


for werk on the process facilities while 


another handled installation of new 
storage and pipe line shipping facili 
250.000 gallons of natural 


a 600-horsepower vas 


ties for 
and 
engine-driven compressor unit 
Because the existing plant site of 
little expansion and 


it would 


gasoline 


fered space for 


because have been uneco 
nomical to shut down existing 
ties for anv length of time to make 


a total of ten different process 


facili 


tie-ins. 
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flow arrangements were studied before 
the final selection was made. 

Shell completed all process calcu- 
lations and prepared the process flow 
sheet. In addition. Shell sized the 
major equipment required and from 
competitive bids made the purchases 
items with delivery 
times so that the over-all construction 
period could be held to a minimum. 


on those long 


Plans and specifications presented 
to the contractors for bids were care- 
fully prepared with particular atten- 
tion being given to how the new equip- 
ment was to be connected to the exist- 
ing plant. A total of 16 hot taps were 
required for such connections, These 
were made by Shell 


Description of Project—The 
process design was based on an an- 
ticipated final daily volume of 147,- 
000 mef /per day and 40 percent pro- 
pane recovery. However. the first step 
of the extension was built to process 
120,000 mef, and the second step in- 
creased the designed capacity to 133,- 
000 mef daily. A third step may or 
may not be required depending upon 
future production rates in the Ventura 
held. 

Two new 6-foot (diameter) x 
foot x 24 tray absorbers were installed 
to process the additional gas. A new 
high-pressure lean oil pump was in- 
stalled in parallel with existing pumps 
to allow an increased circulation rate 
from 1600 to 2100 gpm. Residue gas 
from the absorbers is furnished to 
Shell Chemical, and the balance sold 
to the local utility companies. 


fled 
Ot 


Rich oil from the high-pressure ab- 
sorbers flow into the rich oil deethan- 
izer. Calculations indicated that the 
bottom section of the deethanizer was 
heavily loaded and eight caps per tray 
were removed on each of the 19 trays 
at the bottom of the column, and new 
vapor necks with one inch height above 
the trays were installed where the caps 
had been removed. The vapor necks 
on tray number were extended 
into the liquid below. The increase in 
rich oil flow required an additional 
rich oil pump and changes to the hot- 
toms piping. The column is rel oiled 
by heat exchange with lean oil. The 
increased volume of both lean oil and 
rich oil required the addition of sev 
eral new heat exchangers. The design 
of the heat exchange equipment was 
complicated by the low safe working 
pressure of 150 psi of the existing 
units with higher 


one 


units. Several new 
allowable working pressures were in- 
stalled to cool the lean oil before it 
reaches the old units to keep within 
the, allowable pressure-temperature re- 
lationships. 
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IN VENTURA, it has been possible to simulate designed conditions by 
recycling cold lean oil and unstabilized gasoline, and, as a result, it has 
been tentatively determined that the plant will perform satisfactorily at 
designed rates. Further, additional tests are planned in which unstabilized 
gasoline, cold lean oil, and hot lean oil will be recycled to establish the 
effectiveness of preheating the deethanizer feed for increasing its capacity 
and to determine the limitations of the new 11'2-foot (diameter) still. 





Hot rich oil from the deethanizer 
bottoms flash tank is pumped through 
a lean oil-rich oil heat exchanger. Oil is 
bypassed around this unit as required 
to control the temperature in the hot 
flash tank. The rich oil then 
through existing steam preheaters 
where the oil temperature is raised to 
350 F. Additional heat is required to 
bring the rich oil temperature to 
420 F., the temperature required for 
optimum operation of the rich oil 
still. Two new direct fired heaters with 
a total designed rating of 50 million 
Btu per hour were installed for this 
purpose, thereby reducing the steam 
load of the plant. By use of these 
heaters, the necessity for adding boil- 


passes 


ers was alleviated. 


In the original plant, the hot rich 
oil was stripped in two parallel stills 
which operated at 50 psi. Uncondensed 
vapors from the still reflux condenser 


were recompressed, condensed, and 
routed to the depropanizer. A new 
1114,-foot (diameter) x 74-foot x 30 
tray still was installed to replace the 
existing units. This vessel weighed 97 
tons and was one of the most difficult 
vessels to install in the plant, Ground 
was excavated from below an existing 
pipeway and the vessel was dragged 
underneath, (See Figure 2.) The lines 
were not depressured and the plant 
was in no way curtailed during this 
operation, 

The still total 


condensation in the depropanizer feed 


new operates with 
tanks. This eliminates the necessity for 
vapor recompression making it pos- 
sible to convert the recompressors to 
lean oil refrigeration service. Steam 
enters a lean oil purifier, passes up 
through the still (countercurrent to the 
oil) 


with the natural gasoline vapors, en- 


downflowing rich and, together 
ters the reflux condensers. The reflux 
condenser is of the air cooled type 
to decrease domestic water require- 
ments and to minimize cooling tower 
heat load: in fact, no additional cool- 
ing water facilities were required. Air 
suited 
the 
Ventura plant where atmospheric tem- 


limited, 


cooled units are particularly 
to the conditions which exist at 


peratures are low. space is 
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and a shortage of domestic water ex- 
A total of 50 million Btu per 
hour are removed at this point. The 
existing condensers are used as final 
condensers in the extended plant. A 
new depropanizer feed tank and an 
additional depropanizer feed pump 
was installed. 


ists. 


A second depropanizer was installed 
in parallel with the existing depro 
panizer. The new column 
77-foot with 35 
and has standard auxiliaries including 
reboiler, reflux condenser, reflux tank. 


is 5-foot 


(diameter) x trays, 


bottoms to feed heat exchanger, pro- 
pane and gasoline coolers, These col- 
umns are operated to produce liquid 
propane and 38-pound Reid vapor 
pressure gasoline although there are 
periods when propane is released as 
a vapor to the fuel system. 

Additional product storage and 
product shipping facilities were in- 
stalled, and the old storage facilities 
were rearranged, Approximately 50,- 
000 cubic yards of earth was removed 
from the nose of the hill adjacent and 
below the plant to provide space for 
the new storage area since there was 
insufficient room on the hilltop where 
the plant is located. Two 3000-barrel 
spheres were erected in a new storage 
tank and 
the storage of 70-pound RVP gasoline. 
10,000-gallon riveted 


were 


area, these are used for 


existing 
tanks 
within the plant area and reinstalled 


Four 
storage removed from 
at the new site adjacent to the spheres 
Normally, 70-pound RVP gasoline is 
produced at a maximum rate up to 
the capacity of the gasoline shipping 
line between Shell's plant at Ventura 
and their Wilmington refinery. Any ex 
cess gasoline produced above the ca 
pacity of the gasoline line is stabilized 
to 38-pound RVP and injected into 
Shell’s crude oil line. 


Items of Special Interesi—The 
capacity of the Ventura gasoline plant 
was increased by approximately 50 
percent with no increased use of water 
and no increase in the steam generat- 
ing facilities. This was made possible 
by the 


use of air cooled condensers 
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Figure 2. Thirty-tray still being moved into position. Note that the ground below the process 
lines has been excavated so that the vessel will slide under them 


and direct-hred heaters in the extended 
tint Further, every ellort was made to 


conserve water; more than 90 percent 
of the steam produced is condensed 


The plant can be operated during 


returned as boiler wate: 


periods of electric power failure even 
though a high percentage of the prime 
movers are powered with electric 
motors. At steam 


units 


critical locations, 


driven have been installed as 


spares for electric driven units The 


following steam = driven spares auto 
start when there is a 
hot rich oil 
and the hot 


valve clos 


matically power 


flash tank, 


Automatic 


lean oil pump 
ing and opening devices are installed 
at the pump 
positive shutoff which is not dependent 


discharges to assure a 
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upon a check valve 
Upon power failure, a solenoid 


switch in the motor circuit actuates 
(1) the air operated mechanism which 
closes the discharge valve on the ele 
tric pump, and (2) simultaneously it 
actuates the air operated steam supply 
which starts the turbine 
driven unit. When the discharge pres 


sure of the spare pump is sufficiently 


valve spare 


high to assure positive flow, a pressure 
actuated controller opens the discharge 
back to the electri: 


valve. Switching 





EVERY effort was made to con- 
serve water; more than 90 per- 
cent of the steam produced is 
condensed and returned as boiler 
feed water. 





driven unit is accomplished by operat- 
ing pushbuttons which start the motor 
and operate valves. 

An emergency lighting plant auto 
matically starts when the power fails 
and provides the illumination required 
to operate during periods of power 
curtailment. 

The instrument most appreciated by 
the plant operators is that used for 
remote tank gauging. The two new 
spheres were equipped with remote 
transmitters which transmit the tank 
gauge readings to an instrument in 
the plant house. The level 
indicating tapes on the four existing 
propane storage tanks and the four 
38-pound RVP gasoline storage tanks 
were remodeled and transmitters added 
so that all product storage tanks can 
be gauged at the control house 

The switch from the old to the new 
equipment was relatively uneventful: 
uneven distri 


control 


however, there was an 
bution in flow between the two parellel 
direct fired heaters. It was determined 
that vapor was flowing along the top 
of the rich oil line and was preferen 
tially going to heater while the 
liquid was preferentially entering the 
other. This unbalance in flow was cor 
rected by installing a vapor separator 
in the heater feed line with an auto- 
matic vapor release to the heater outlet 


one 


line 

At the completion of any major con 
struction it is alwavs desir 
able to determine the limitations of the 


installed. In 


program. 


facilities most new gas 
processing plants, it i- 
do this until the wet 
reaches design rates, and this may not 
be until several alter 


tron is completed, In Ventura, it 


not possible to 
vas production 


construc 
has 


years 


possible to simulate designed 
cold 
and unstabilized gasoline, and, as a re 
sult. it has been tentatively determined 
that the plant will perform satisfac 
Further, addi- 
tional tests are planned in which un 
cold lean oil. and 


been 


conditions by reeyeling lean oil 


torily at designed rates 


stabilized gasoline 
hot lean oil will be reeyeled to estab 
lish the effectiveness of preheating the 
deethanizer feed for increasing its ca 
pacity and to determine the 
tions of the new 11!.-foot (diameter) 
still. 

The entire completed 
without a lost Shell's 
employes and the accident sever ity 
rate for the contractors employes was 
100,000 


facilities 


limita- 


projec t was 


time injury to 


less than 0.05 man-days pet 
man-hours. Further. all new 
were installed and placed in operation 
without a single plant shutdown 
Original presentation was before the 
California Natural Associa- 
tion meeting in Los October. 
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Figure 1. Cross sections through single stage, sleeve bearing, ring oiled turbine. 


Six ways to . 





Increase Turbine Horsepower 


These are valuable tips on how to do the 


most with what you have. 


Harold Woodhouse, 
lla P 


Morrisville a 

CHANGES IN THE 
liquid pumped or revisions to the over 
all process flow these often demand a 
higher delivered brake horse pow er 
from a refinery turbine. The engineers 


amount of 


in charge of plant planning must 
know what can be done to increase the 
turbine horsepower to accommodate 
the new conditions 

Their problem is usually stated to 
the turbine manufacturer in the form 


er, 1951-——PeTROLEUM 


of an alternative: 

@ (Can the turbine be made to de- 
liver the horsepower with 
minor changes only? 

@ If minor changes cannot make the 
additional horsepower available 
what can the turbine be made to 
deliver with additional, more ex- 


new 


pensive changes ? 


The vast majority of such refinery 
and process industry turbines are of 
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relatively small horsepowers and, 
therefore, are of the single stage im- 
pulse type having mechanical shaft 
governors, so that the problem is very 
similar regardless of the make of tur 
bine. 

Before any major change is made to 
the turbine the following six alterna- 
tives should be considered as each will 
increase the turbine output. 

The suggested changes to the turbine 
steam conditions may be minor or 
major problems and depend entirely 
on the particular plant installation. 


1. Increase the Turbine Speed 
Since the turbine will almost certainly 
have a mechanical shaft governor, the 
speed can be increased by tightening 
nut marked “1” in Figures | to 4 so 
as to increase the compressive load on 
the governor spring, marked “2.” 

The maximum safe speed for a given 
turbine is generally stated on the tur- 
bine data sheet supplied or it can be 
checked with the manufacturer. 

It is possible that with the nut 
tightened to the limit to put a maxi 
mum initial compression on the gov- 
ernor spring the turbine will still not 
reach the permissible speed limit. In 
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Figure 2. Cross sections through mechanical shaft governor, emergency trip plunger and governor 
valve. 


this case the manufacturer could sup- 
ply a new, stiffer governor spring and, 
flyweights 


} would 


possibly, new 
marked “3” in 
he required as well 

(dive 


mcreasing 


governor 
Figures | to 
resulting from 


minor advantage 


the speed of the small tur 


bines is that, as a rule, the efficiency 
will be slightly improved and, there- 
fore, the water rate will decrease, thus 
decreasing slightly the steam load. 

If too great a speed change is made, 
other changes, the efficiency 
The reason is that the 


without 


may deteriorate 

















Figure 3. Cross sections through single stage ball bearing, ring oiled turbine 
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inlet angle of turbine blades is gener- 
ally made greater, by several degrees. 
than required to avoid shock loss 
caused by steam impinging on the 
back of the blade. If the speed increase 
of the turbine is too much. the rela- 
tive angle of the steam becomes greater 
than the blade inlet angle and shock 
loss will result. 

Most small turbines provided 
with hand-speed changers as shown at 
“4” in Figures 1 to 5. This provides 
a simple and instantaneous means of 
increasing the speed about 10 percent 

provided that it has a sufficient re- 
serve of power to do so. Failure of the 
turbine speed to respond to a change 
in the setting of nut “1” and hand- 
speed changer “¥" is a decided indica- 
tion that the turbine loaded to its 
limit. 


are 


Since most small turbines are driv- 
ing centrifugal pumps, even a small 
speed increase of 10 percent will re- 
sult in a considerable change in pump 
characteristics. The pump will deliver 
10 percent more flow, 21 percent more 
head and require 33 percent more 
hersepower. Since the horsepower of a 
turbine is proportional to the first 
power of its speed and a centrifugal 
pump to its third power, mo increase 
in speed could be obtained unless the 
turbine had a reserve of power at its 
rated speed. 

With any increase in the normal 
running speed it becomes necessary 
to re-set the overspeed emergency trip 
to a higher speed—-which should not 
exceed the manufacturer’s recom- 
mended maximum safe speed. 

Usually, the emergency trip is set at 
10 percent above the normal speed, 
but in a special case it might be set 
closer. If set too close it might cause 
unnecessary shutting-down of the tur- 
bine if it is subject to wide load fluc- 
tuations. 

Trip speed is increased by tighten- 
ing trip plunger nut “5,” Figures 2 
and 3, which increases the compressive 
load on trip spring “6,” Figures 2 and 
3, thus requiring a greater centrifugal 
force to overcome the trip spring be- 
fore it can trip the emergency shut-off 


valve. 


The 


can 


2. Increase Area of Nozzles 
performance of a specific turbine 
be presented by a curve as shown in 
Figure 6, 

The brake horsepower is plotted 
against total steam flow in pounds per 
hour and is known as a “Willan’s 
Line.” 


The Willan’s Line 


and it can be seen that the brake horse- 


is a straight line 
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power will be directly propertional to 
the steam flow. 


The steam flow will be directly pro- 
portional to the total nozzle throat 
area. So. horsepower can he increased 
by making the nozzle throat area 


larger (see “7.” Figure 7). 


With most single stage turbines it is 
a simple matter to drill and ream the 
nozzle throats to a larger diameter. 
Some discretion is necessary to avoid 
making the nozzle walls too thin and 
for a considerable change a manufac- 
turer’s recommendation for maximum 
reboring diameter is desirable. 


If the nozzle is of the diverging ty pe. 
as is the usual case, the rebored nozzle 
will not have the correct area at the 
discharge mouth for the given steam 
conditions as it will now be too small 
in relation to the throat area. 


For any given inlet and exhaust 
( back pressure) steam conditions there 
is a definite ratio between the inlet, or 
throat area of a nozzle to its mouth. 
or discharge area. If the throat area 
is increased, the mouth area should be 
increased in proportion. This usually 
is not feasible so the nozzle will be- 
come “under-expanding” because in- 
sufficient area is provided in the nozzle 
for it to expand the steam down to 
exhaust pressure by the time the steam 
has reached the nozzle mouth. 

However. an “under-expanding” 
nozzle is to be preferred to an “over- 
expanding” one (where the mouth area 
is larger than required) because the 
steam will continue its expansion in 
the moving blades (and guide blades. 
if any), furnishing energy to the 
rotor as reaction on the blades. This 
condition is not regarded as too serious 
for a moderate change of throat area. 

It might be noted that a Willan’s 
Line is of value in giving the steam 
flow required for a no-load, full speed. 
idling operation of a turbine. 


3. Increase Number of Nozzles 
Since the total steam flow will be pro- 
portional to the number of nozzles the 
horsepower can he ine reased by adding 
additional nozzles. 

The feasibility of this will depend 
not only on the make of turbine but 
also on the particular size or type sup- 
plied by the manufacturer since only 
part of their line of single stage tur- 
bines mav have been provided with 
facilities for changing the number of 
nozzles. 

Some turbines may have been sup- 
plied with plugs instead of the hand- 
valves and nozzles shown at “8.” Fig- 
ure 7. Then it is a simple matter to 
install handvalves and nozzles bv re- 
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Figure 4. Cross sec 

tions through single 

stage, ball bearing, 
vertical turbine. 
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moving the plugs. 

This change, then, may be simple if 
the turbine has these features incor- 
porated in the particular turbine con- 
cerned: mav be an im- 
possibility. 


otherwise it 


1. Superheat Steam or Increase 
Superheat This will increase the 
available energy in the steam. For the 
same horsepower the steam flow should 
be less thus requiring a smaller nozzle 


throat area, Since the nozzle throat 
area remains unchanged a greater 
horsepower will become available. 

For a typical case of a 50 hp tur- 
bine operating with 200-psig inlet 
steam and 40-psig back pressure, the 
addition of 200 F. superheat would 
result in a 10 percent increase in 
The actual realized 
would depend on the specific design 
of the turbine concerned. 


power, increase 


With added superheat care must be 
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Figure 5. Cross sections through high pressure, high temperature governor valve 
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Increase Turbine Horsepower 





STEAM FLOW LBS/HR 


NO LOAD 











WATER RATE LBS/HP/HR 











50 


75 


Figure 6. Brake Horsepower 
% of Full Load 


that the steam 


temperature does not exceed the value 


exercised to see new 
permissible for the class of materials 
supplied in the turbine. This becomes 
applicable where the new 
temperature exceeds 500 F. The tur- 
if originally sold for low tem- 
peratures might include a number of 


particularly 
bine 


tem 
which 


brass, bronze, cast iron or low 


perature alloys in locations 


would be unsuited to the higher tem 


perature due to their reduction in 


strength 
The 


5. Increase Steam Pressure 


equation for the flow of steam through 


a nozzle can be stated in the form: 


KY 


nlet steam pressur 


nlet team 


Since it has been pointed out that 
the brake horsepower is proportional 
to the flow, the brake horsepower will 
he proportional to the square rool ol 
the inlet steam pressure. 
possible to 


It may or may not be 





Q 


. - apy) 




















Figure 7. Cross sections through flow path of re-entry type single stage turbine 
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increase the steam pressure de pr nding 
on the particular installation. 

For a sizeable increase in inlet steam 
pressure care should be taken to note 
that the Hange still 
the allowable limits and a check made 
that the steam 


sizes are within 
with the manufactures 
chest is not being overstressed 


6. Decreased Back Pressure — If 
the exhaust steam pressure is already 
below 0.58 (for dry saturated steam) 
of the inlet steam pressure -and this 
is almost invariably the case then de 
creasing the back pressure will not 
result in any greater flow of 
through the nozzles. 


steam 


The amount of energy available in 
the steam is increased but it is not, as 
in the case of superheated steam, ac 
increase in tem 


companied by any 


perature, 

Decreasing the back 
feasible for the installation under con 
sideration, can result in a considerable 


pressure, af 


increase in horsepower. For the typical 
case previously mentioned the horse 
power may be increased 35 percent if 
the back pressure were dropped from 
10 psig to zero gage. 

This change has no effect on the 
throat areas of the nozzles but since 
the expansion ratio is increased the 
will too 


nozzle mouth hecome 


-mall in proportion to the throat areas. 
The effect is to 
“under-expanding” as 
under No. 2 where the nozzle area is 
increased by enlarging the throat. 
The feasibility 
again entirely dependent on the par- 


areas 


make the nozzles 


was discussed 


of this change is 


ticular plant installation. 

If the plant planning engineers. after 
reviewing and applying the lines of 
action open to them in the preceding 
suggestions, find that they still 
short of the required horsepower. they 
can apply another change of a more 
expensive and radical nature: The 
nozzle, or nozzles, can be removed and 
scrapped and new nozzles of larget 
capacity installed, or, if the nozzles are 
integral with the steam chest, that can 
be replaced. 


are 


With this change the probabilities 
are that it will be necessary to re-blade 
the turbine wheel since, with the same 
expansion ratio as before, the larger 
nozzles will require a greater blade 
height. 

If the turbine was originally close . 
to the maximum horsepower rating for 
its size, speed and steam conditions, 
then a check should be made with the 
manufacturer because the governor 
valve and steam chest passages might 
not be large enough to pass the neces- 
sary amount of steam for excess horse- 
power of the reworked machine. +4 
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New Plate-to-Plate Method 


Presenting a rapid method for determining the number of theoretical 


plates as a function of reflux ratios. The usual trial-and-error calculations are eliminated. 


W. W. Akers and D. E. Wade, 
Tr € Rj € 


4 tan 


Ireti tite 


CALCULATIONS for 
nent fractionators fall into two general 
rigorous plate-to-plate 
calculations,*:!"'* or (2) “short-cut” 
empirical methods.!**)'*® 


multicompo- 


classes: (1) 


The short-cut methods are either em 
pirical relations based on the results 
of a number of rigorous calculations 
or else based on a number of simpli- 
fying assumptions such as constant 
molal 

give 


and constant 
may 


relative volatility 
These 


erroneous results, particularly in sep- 


overtlow. methods 
arations affected at high pressures or 
in difficult Published 
rigorous methods are quite time con- 
suming in that either a bubble-point 
or dew point calculation or a separate 


separations. 


solution of a material balance equa- 
tion must be made on each plate. The 
method proposed here permits plate- 
to plate computations in a direct man- 
ner by combining the equilibrium and 
material balance relations on each 
plate. In addition, plate temperatures 
may be obtained directly. 

An over-all material balance around 


the top of a fractionator gives: 


\ | 1) (1) 


ind a component material balance, 


1 j j 


The equilibrium constant. K. may be 


t xpressed by : 


K\ 
. L (4) 


Eliminating v 
and (4) gives 


between Equations (2) 


_ 
kv (5) 


This equation expresses the number of 
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moles of a component in the liquid 
leaving a plate in terms of the L\ 
ratio, the equilibrium constant K, and 
the number of moles leaving the plate 
above and in the distillate product. 
This equation may be written for each 
component present on a plate. If the 
heaviest component appearing in 
measurable amount in the distillate 
is designated as the heavy key and is 
designated by the subse ript o, the mole 
ratio of components to the heavy key 
component leaving a plate can be 
written 


(6) 


K/k,. 


Using the values of |,. lL. 1,---] 
in the reflux to the top plate, (1, /1,). 
(1/1), (y/l), leaving first plate, can 
be computed by Equation (6) using 
a's evaluated at an estimated tempera- 
ture on the first plate. Then, since 


where the relative volatility. a 


(la/le) ] 


the numerical values of | for each 
component leaving the first plate can 
be obtained directly. The estimated 
temperature can be checked by a 


bubble point calculation using 


and evaluating the temperature from 
the computed K, at the column pres 
sure. Since a does not vary widely 
with temperature, a close check is not 
These 


peated for a number of trays down 


necessary, calculations are re 
from the top of the column. 


Similar equations can be derived 


for the stripping section of the column 
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\ component material balance around 
the bottom ol the tower Gives 


0) 
Combining with Equation (4) and re 


arranging 


(10) 


Avain taking the ratios with reference 
to the heavy key, one obtains 


\ (Vea b) 

Vow Vo, ’ (11) 
which is similar to Equation (6) for 
the enriching Thus. in’ the 
«tripping section, we go from the 
vapor leaving the reboiler to the vapor 
leaving the plate above. The numerical 
values of v can be computed directly 


section. 


since 


V/Ve 
(12) 


The temperature on the plate can be 
checked by a dew point calculation 


Equation (11) can be continued up 


for a number of trays above the re 
boiler. 

conditions are im- 
posed for any given separation, One 
is represented by the minimum num 
ber of plates that would be required 


if the column were operated at total 


Two boundary 


reflux, The other is the minimum re 
flux that 


column contained an 


would be required if the 
infinite number 
of plates. Actual operation must lie be- 
That is, the reflux 


than the mini 


tween these limits 


ratio must be greater 
mum for a finite number of plates and 
the number of theoretical plates must 


be greater than the minimum 
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Minimum Number of Plates 
At total reflux the overhead product is 
zero and hence, Equation (6) can be 


written 


Starting from the top of the column, 
the liquid ratio leaving Plate | is: 


and Plate 2 


and Plate n 


Since the feed is zero for total reflux. 
this equation can be used all the way 
down the column, giving 


(| l/a,) (/leda 


Replacing the mole ratios by mole frac 
tion ratios and using an average value 


of aw vives 
14 


Applying this to the light and heavy 


key components gives the familiar 


benske equation 


(15) 


where n represents the minimum num- 
her of theoretical plates. The geo 
metrie mean of a@ at the top and the 
bottom of the column may be used in 
Equation (15) without appreciable 


errot 
(16) 


The condition of minimum plates 
applies both to the enriching section 
and to the stripping section as well as 
to the column as a whole. The mini 
mum number of plates in the enrich- 


ing section can be approximated by 


wees), (82), 


The minimum plates in the stripping 
section is then the difference in the 
minimum total and the minimum en 
riching plates 


Minimum Reflux Rates-—An 


exact value of the minimum reflux 


200 


ratio is not necessary as a preliminary 
to a plate-to-plate calculation, but a 
close desirable in 
order to choose a reflux ratio that will 
plates. The 
rapid 


approximation is 


give a finite number of 


following method provides a 
means of approximation 
balance about 


Consider a material 


the top of the column 
l 
then 
L/VK (1 d) 


at the zone of infinite plates | 


Thus 


K 


For the heavy key. the moles in 


distillate, d, is smail. Therefore. 


ximately) 


kK HK (appre 


Similarly in the stripping section 


vse) 
K \ | +- b/v (20) 


V 


For the light key, the moles in the 
bottom is small compared to the moles 
of the light key in the zone of constant 
composition, Therefore. 
1 
Aux 


(appre ximately) (1) 


The procedure is to assume an L\ 
and evaluate Kyx and Ky« by Equa 
tions (19) and (21). The temperature 
corresponding to these K values can 
be obtained from the equilibrium 
charts at the column pressure. These 
temperatures should check. If they do 


not, another L./V is assumed and the 
temperatures recalculated. If the tem- 
perature corresponding to the heavy 
key is less than that for the light key. 
the assumed LV is too low. This cal- 
culation is rigorous for a binary and 
holds fairly close for multicomponent 
mixtures. The minimum number of 
plates approximated in this manner is 
than the actual mini- 


always greater 


mum, 


Detailed Design Calculations 
The data generally 
purposes are the composition and 
quantity of the feed, the desired sep- 
aration, and a limiting temperature 
either that of the condenser or of the 
reboiler. The separation can be fixed 


given for design 


for only two components, generally 


the keys. 


component, the 


If there is an intermediate 


distribution between 


overhead and bottoms may be ap 
proximated and later rechecked. The 
amounts of components heavier than 
the heavy key is assumed to be neg- 


ligible in the overhead and that lighter 
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than the light key negligible in the 
bottoms. 

Once the separation has been set 
the column pressure can be computed 
by a bubble point calculation on the 
bottoms (if the reboiler temperature 
is given), a bubble point on the dis 
tillate (if the distillate is taken off a- 
a vapor). Having set the column pres 
sure, the temperature of the condense: 
(or reboiler) can then be calculated 
by the dew point-bubble point rela- 
tions at the column pressure. 

Knowing the temperature at the top 
and bottom of the column, the mini- 
mum number of plates in the enriching 
section and in the whole column can 
be computed by Equations (15) and 
(17). In addition, the distribution of 
any intermediates can be checked. 
using the equation for total reflux and 
substituting other components for the 
light key. The distributien is depend 
ent upon reflux ratio, but that com 
puted from the total reflux equation 
does not differ markedly from that at 
lower reflux ratios. If the distribution 
thus obtained differs appreciably from 
the assumed, a new separation should 
be used and the above calculations re 
peated, 

The next step is the determination 
of an approximate minimum reflux 
ratio. These computations are made 
with Equations (19) and (21). A 
finite reflux ratio 10 percent greatet 
than the minimum will result in a 
column having approximately twice 
the minimum number of plates at total 
reflux. An actual operating reflux can 
now be chosen. 

Having chosen a reflux ratio, heat 
balances can be made to give the con- 
denser and reboiler heat loads. A sep- 
arate heat balance should be made 
around the reboiler in order to deter- 
mine L/V in che stripping section. In 
addition the liquid fed to the top plate 
as reflux and the vapor entering the 
bottom plate from the reboiler can be 
evaluated. 

Plate-to-plate calculations can now 
he made from the top using 
Equation (6). Since the relative vola- 
tility a changes only slightly with tem- 
perature, an average a may be used for 
several plates. For example, if the top 
temperature is 120 F. and the bottoms 
temperature 300 F.. an initial @ eval- 
uated at 110 F. may be used from the 
top down to a temperature of approxi 
mately 160 F.. then another evaluated 
at a higher temperature would be used 


down 


from this point on. The plate tempera- 
tures need be checked only at intervals 
of several plates. These computations 
must proceed until the number of 
plates exceeds the minimum number 


in the enriching section. 
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The feed may be introduced on any 
plate down from the top past the mini 
mum number required for the separa- 
tion at the particular reflux ratio 
(usually 50 to 100 percent more plates 
than the minimum at total reflux). If 
the feed is introduced on a plate such 
that the ratio of moles of light kev to 
heavy key in the liquid on a plate is 
approximately equal to that same ratio 
in the liquid portion of the feed. if 
not 100 percent liquid feed. a mini- 
mum total number of plates will be 
required, 

Ratios less than that of the feed re- 
sult in unnecessary plates above the 
feed plate. Thus the liquid ratios of 
the plate to plate computations be 
come a guide to the proper location of 
the feed. 

As the feed plate is approached. 
components present in the bottoms but 
absent in the overhead product should 
begin to appear in the liquid on a 
plate. These must be added in a more 
or less arbitrary fashion. For compo- 
nents not appearing in the overhead. 
Equation (5) heeomes 


I 
vk | 
| 
VK (22) 
This ratio represents the enrichment 
per plate of these components. As a 
guide to the introduction of a compo- 
nent, this equation may be expanded 
to include the feed plate, if mole frac- 
tions are used, without appreciable 


Xr ] » 
Se [vic | (23) 


Here x, represents the mole fraction of 


error 


a component in the feed that does noi 
appear in the overhead, and x, repre 
smal] arbitrary 
tion (generally corresponding to the 
lowest significant number being cat 
ried in the computations) in the liquid 
p plates above the feed plate. The feed 
plate can be anticipated by plotting 
the |] ratio for the keys versus plate 
number and extrapolating to the ratio 
in the feed (see graph in example 
problem). In this manner _plate-to- 
plate calculations can be continued to 
the feed plate. adding the components 
at the correct plates. The calculations 
are started at the bottom using Equa 
tion ll. The 
volatilities should be used as described 
Plate-to 
plate computations should proceed un 


sents some composi 


use of average relative 


for the enriching section 
til the feed plate Is approached. Since 
the stripping computations are hased 
on vapor ratios, the liquid ratios may 
he obtained by 


PLATE NUMBER 


RATIO OF C, TO N-C, IN LIQUID 


Plate Number Vs. Ratio of Light to Heavy Key 


(24) 


and the approach to the feed plat 
can be followed. Components lighter 
than the light key may be introduced 
in the stripping section in a manne 
similar to the enriching section using 


x [ VK ] ° 
Xa cn a 25) 
where p represents the number of 
plates below feed plate at which arbi- 
trary composition x, exists, 
The moles of liquid leaving a plate 
cain be obtained by the relation 


Vi 


These computations can be continued 
to the vapor leaving the feed plate. 
The introduction of components can 
be checked the 


moles of each component in the vapor 


now by comparing 
from the feed plate as computed by 
plate-to-plate calculations from the 
the 
from the _ plate-to-plate calculations 
the 


material 


bottom up, to values obtained 
combined 
the 


top. The numbers should check quite 


made from top down 


with a balance around 
well for the keys and for those com 
ponents near the keys. If the column 
pressure is approaching the critical 
pressure of the components, or if the 
temperature difference between th 
bottom and the top is very large, heat 
balances must be made at intervals in 


order to evaluate the liquid and vapor 


rates, At these conditions. the differ 
ences in molal enthalpies between the 
liquid flowing down and the vapor 
moving upward may be large. thus 
changing the LV ratio. After each 
heat balance, the L or V so computed 
should be used in the plate-to-plate 
computations, 

After the number of plates has been 
computed for a particular reflux ratio, 
the number of plates at other reflux 
ratios may be readily determined by 
using the general correlation of Brown 
and Martin®* or Gillilamd.’ in which 
the ratio of actual number of plates 
to the minimum number is plotted as 
a function of the actual reflux and the 
minimum reflux ratio. The procedure 
is first to determine a minimum reflux 
the 
minimum number of plates and the 


based on correlation, using the 
actual number as determined by plate 
to-plate computations at an actual re 
with this 


number of plates at other reflux ratios 


flux ratio. Then value, the 


can be rapidly computed 1 hese values 


are more accurate than those obtained 


using a computed minimum reflux 


since they are based on a correct num 
her of plates at one reflux rate. For 
this the 
chosen for the plate-to-plate calcula 


reason, actual reflux ratio 
tions may be higher than the expected 
final design, thus minimizing the num 
her of plates for computation 

The method presented offers a rapid 
method for precise calculation of the 


number of plates required for a given 


20) 





Plate-to-Plate Method ... 





eparation The time required for com 


little if 


than that required for the less accurate 


putation i Very any longer 


methods. The trial and error 


cle “ pore ‘ ale ul tions 


shorteut 
associated with 
plate-to-plate calculations have been 
eliminated \ 
components near the feed plate mini 


thre 


euided introduction ol 


mizes many of problems of feed 
plate meshing 
fully illustrate the 


In order to more 


method computations vasoline 


Example Problem 


Bottoms 
Moles Hr 


heed Overhead 
Moles Hr 


Moles Hr 


11.04 plate sinclu 
condenser 

leu] 
calcul 


(D) Flas! 


letermine 
liquid present 
Assume 95 moles 
moles vapor 


V/I 


1.2 1.843 
46 1.205 
Te) 1 ONT 


14 1050 


are given in the appendix 28.0 
of a calculating machine and . 2 34 “Ol 
y 3.7 


1.042 
Low 
1010 
1.005 


tabular computation forms accelerates 
Such 


in approximately 


the computations a calculation 


can be made four 


hours 





NOTATION 


‘ 


ihbrium constant 
number of 


number of m in a 


lhqund stream im the strip 


ping section 
Petal 


Vapor 


moles in a 
the 


number of 
stream in enrich- 
ng section 


al number it moles im <2 


vapor tr the strip 
ping 


‘ imnbe 1 we 


atm 
section 
\ jes of a con 
ponent in the bottoms prod 
ct 


moles ! 1 com 


distillate prod 


Number of 
ponent mi the 
uct 


Number vo 


oles of a com 
ponent in a liquid stream 
Number ot plates away from 
the teed plate in which a 
compe « 
pres 
liquid 
Number I 
ponent im a Vvape 
Mole fraction I 


bottoms 


nent appears im ar’ tion (3) 


able juantity 


moles 
W A liquid 


1 , 
batuiity 


Subscripts 

arbitrarily mall mol 
Iract ! ! mponent 
oncentratior 
e the com 
ponent +} 
towet 
Denotes bottom product 
Denotes distillate pr duct 
Denotes feed 


Heavy ke 
Light key 


plate tt 


mponent 

mponent 
in stripping 
v plate m 
Any plate in 
Plate above | 


nriching 
late n 
Der tes reterence ¢ 
lividual 


pents in a summation 


Denotes it 


ise det tes pl 





pperatng p su is 


Assum 


Solution 
Heavy 


perating pres 
n (13), on 


x) 1 


128 | 


0.043 
0.740 
5.030 
1.580 
0.800 


11.193 


0.405 


K, =0.41 
Check 


then 280 


alceulation of temperature o 


product by bubble pomt, qua 


e the temperature is 280 F 


$2054 
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se enour to the as 


teed 
to be 95 moles liquid and 5 moles vapor 


sumed and the will be considered 


(Fk) Calculation of numbe 


the teed plate, 


ninimum 
of plates above Equation 


2.34 2.06 


{ (2.34) (2.06) ]"* 


(m2) 22) 
lon Og 17.4 
low 35.485 


1.55004 
34242 


log 22 53 plates 


4.53 plates including condenser 
(FF) 
mum 


(21) 
Assume minimum L/D 3] 


Calculation of approximate mim 


reflux ratio, Equation (19) and 


I (3.1)b 
1) (4.1)D 


756 at 195.5 F 


I L+ Ls 


(3.1) D=(3.1)(27.4) —84.94 
Ly 95 

(84.94) 

\ Ve 

1) 84.94 


(112.34) 


(95) 179.94 


107.34 


179.94 
— 68 
107.34 16 


Ky 1.68 at 200 F 


The minimum reflux rat 
about 3.1 
\ reflux 


ake the plate to-plate ‘ 


will be 


aleulatio 


ratio of 3.28 


(G) Caleulati 


} 


he reflux hu 


0.1043 
1803 
19. 

+ 8A5 


1o%0 
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« quantities in Table | re calcu 
ted by appropriate 
balances and bubble and dew 


culations, using 


heat and 
pomt cal 


a reflux ratio of 3.28 
TABLE 1 


Basis: 100 moles of feed 


576,610 Btu br 
892,660 Btu br 


Heat duty of condenser 
Heat duty of reboiler 
Temperature on bottom plate 260 I 
Vapor flow in bottom section of tower 125 moles 
Liquid flow in bottom section of tower 197.6 moles 
Composition of liquid leaving bottom plate 


Component Moles 
( 0.55 
it's 31.40 
nls 00 30 
( 53.10 
("s 16.10 
( 5.30 





TABLE 2 
Number of plates between feed pli 
ind the plate on which the componen: 
vill appear in the amount of 0.2 
in the liquid by Equation (23) and (25) 


ate 


moles 


Component Plates Above Feed 
Ci. $61 or 5 
> 


oe 
Jon 


‘ 2 
( 0.774 or 1 
Component Plates Below Feed 
( 38 
( 1.057 


(Continued in adjoining columns) 
—> 
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material 


PLATE TO PLATE CALCULATIONS 
Enriching Section 
Equations (6) and (7) 


Phd h 1 Le ly 





0.00855 0.006 0.0043 0.08 
2481 0.105 
58.50 2.545 
16.82 1.155 


11.2! 1.000 


7.06855 80.436 4.7003 0.46 


1/l,)« ly 1/k)s | 





0.00265 
0.0579 
1.283 
Os4 
1.000 
0.01985 


$. 25085 


Phe reflux temperature is 128 F. The rela 
tive volatilities at 145 F. was used for the 
first several plates. 0.2 moles of Cs is intro 
duced in the liquid leaving Plate 2 since the 
values of Table 2 indicate that this amount 
would oceur 4 to 5 plates above the feed and 
the actual number of plates above the feed 
will be 5 or 6 plus the condenser. A tempera 
ture check (Equation 8) on the liquid leaving 
Plate 3 indicates a temperature of 158°. The 


0.00196 0.0615 
0.0405 1.273 
0.906 285 
0.863 27.15 
1.000 31.40 1.000 32.70 
0.0449 141 0.1017 3.33 
20 0.02045 Sti) 


0.001705 0.0559 
0.03375 107 
0.695 22.75 
0.870 28.50 


x0 0045 3080 


2 55036 


relative volatility at 170° is used for Plate 4 
and lower. 0.20 moles of Ce is added to the 
liquid leaving Plate 4 (Table 2). 

The ratio of Cy to nC, in the liquid leaving 
Plate 5 is 0.695. This ratio in the liquid of 
the feed is 0.654. A check shows that this 
ratio in the liquid leaving Plate 6 would be 
than for the feed. Therefore, the feed 
will be introduced with the liquid from 


Plate 5, 


less 


STRIPPING SECTION 
Equations (11) and (12) 


0.0204 
0.498 
1.000 
0.143 
0.0446 
0.0054 


0.261 
0617 
100 
0.139 
0 0352 
0.0059 


‘ 
‘ 


( 
( 
{ 
( 
( 
( 
{ 
( 


The temperature on the bottom plate Is 
260 F. (Table 1) and the temperature of the 
feed plate is approximately 200 F. Therefore 
a relative volatility at 230 F 
stripping section 


is used for the 
entire 

The ratio of Cy to nf 
on to Plate 14 is 0.589 so Plate 
plate. 


in the liquid flowing 
15 is the feed 


vy 


0012 
O417 
100 
0.305 
0.0563 
0.0099 0 006 


1.7002 204e 


YF ‘ vv 

0.0441 0.0605 
0.53 0 55s 
1.00 7 oo 
0.1325 § ot 
0.0329 0.0829 
0.00546 0.0054 


vy wove 
0.134 018s 
0.508 Oot 
100 100 
0.144 0.146 
0.0339 0 0546 
0 0056 0.0057 


0.357 

0.621 0.623 
Loo 4 io 
0.142 O14 
O.0gn4 00375 
0.0000 0 00604 


From the Gilliland plot the minimum reflux 
ratio is 2.474. The minimum number of plates 
is 11.04. The 
reflux ratio of 3.28, contains 20 theoretical 
plates in addition to the reboiler and 
denser with the feed being introduced on the 
sixth plate from the top and operates at a 
pressure of 280 psia 


tower, when operating at a 
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Cecil W. Smith, Fconon litor @ Distillate stocks pass 1953 level 


DISTILLATE RESIDUAL DAILY 
CRUDE Ot GASOLINE KEROSINE FUEL FUEI IMPORTS 


Pro Runeto Stocks Pro Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills Endof duction Endeof duction Endof duction Endof duction End of Crude Total 
MONTH Daily Daily Month Daily Month Daily Month Daily Month Daily Month oil Oils 


1952 


Week Ended 
) , i 


Source 


4 ETRE uw REFINER! 





FIRST STAGE 


SETTLER 
| 1o'x 33 


iJ 


SOUR WAPHTHA FEED / 
———_ ———_) 


> 4 


SECOND STAGE | 
SETTLER 
idx 37 


a 


TREATED HAPHTHA 


TO sToraet 


THIRD STAGE 


SETTLERS 
2-@-6" x 30’ 


| REGENERATE O CaveTtn 


3] 


MIXING 
TANK 
ax 10 


— 


ELECTROLYTIC 


CELLS 
SPENT 3-36" 
CAUSTIC 
TANK 
1000 BBLS 


WASTE 


——$<e 
| MY OROGEN _ “ 
REGENERATED 


CAUSTIC 


1000 BBLS 


~~ 


DISULFIDE 
SCRUBBER 
7x22 


OISULFIDES 
-—— oO 


| a ton?) 


Figure 1. Naphtha treating section: A conventional three-stage, counter-current mixer-settler arrangement 


Mercaptan Removal Adds Two Octanes 


First operating data shows Aramco’s installation of the ADC electrolytic 


process increased the naphtha octane level above design expectations, though mer- 


captan sulfur removal has not yet reached the design level. 


David H. Mortlock, 
Arabian American Oj] C 
New York 

AS ONE PHASE of Arameo’s qual 
ity improvement program, a caustic 
wash plant has been erected in Ras 
Tanura for dec reasing the mercaptan 
sulfur concentration of light straight 
run naphtha. It was anticipated that 
a reduction of mercaptans from about 
0.044 to O.OLL percent would increase 
the naphtha octane level at |.5ce TEI 
about 1.8; in actual operation a gain 
of at least 2 octanes has been realized. 
although the mercaptan sulfur removal 
has not as vet reached the design level 

The plant employs the electrolytic 


r 1954 I’: 


caustic regeneration process developed 
by American Development Corpora 
tion and is presently the lar gest plant 
using this process. Although designed 
to treat 25,000 barrels per day of 
naphtha, refinery schedules have been 
such that to date the plant has been 
not than 70 pel 
The electrolytic 

while relatively new, 
In addi- 


tion to offering an economical mean- 


operating at more 


cent capacity. regen 


eration process, 


is in use at several refineries. 


of regenerating spent caustic solutions 
it does not have the maintenance prob- 


steam regeneration, and 


allords vrealer 


lems of 
usually mercaptan re 
moval. 

As shown in the flow diagram (Fig 
ure 1), the naphtha treating section of 
the Ras Tanura plant is a conventional 
mixer: 
Spent caust 


three-stage counter-current 
settler arrangement 
from the first 
tankage and is pumped through the 
electrolytic cells and the mixing tank 
to the regenerated caustic tank. In the 
electrolytic cell and subsequent equip 
ment, the mercaptides which were ex 


stage settler Hows to 
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Mercaptan Removal Adds Two Octanes 
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View of 25,000-barrel-per-day mercaptan removal facilities of Aramco. Mixer settler drums and 
disulfide scrubber tower are in left foreground. Building on left is cell house; other building, 
rectifier house 


tracted from the naphtha are converted 
to disulfides by the oxygen liberated 
cells. Since disulfides are only 
slightly soluble in aqueous caustic so 


im the 
lutions and have a specific gravity 
which is less than one, a portion of 
the disulfides form a second liquid 
phase that floats on top of the caustic 
ime the revenerated caustic tank. To pre 
vent any disulfides dissolved or dis 
persed in the regenerated caustic from 
entering the extraction system, the re 
venerated caustic is contacted with 
kerosene or heavy naphtha in a serub 
ber. The the scrubber is 
charged in batches and Is changed 


wash oil in 


when the sulfur concentration reaches 
about 

The test 
run on this unit are presented in Table 
1 and compared with the design con 


» percent. 


results of the acceptance 


ditions 
finery schedules have prevented oper 


As mentioned previously. re 


ating the installation at the naphtha 


charge rate for which the plant was 
designed, and during the test run the 
naphtha treated amounted to only 68 
Since the 
mercaplan sulfur concentration of the 


feed was somewhat higher than the 


percent of design capacity 


concentration estimated for design put 
poses, the unit was operated at about 
72 percent of the anticipated mercap 
tan sulfur conversion capacity, Under 
these conditions 64 percent of the mer- 
captan sulfur was removed from the 
naphtha, compared with the 75 percent 
which had been estimated. Although 
the mercaptan sulfur extraction was 
below the design estimate, it will be 
noted that the mercaptan sulfur con 
centration of 0.259 percent in the re 


206 


venerated caustic was appreciably 
below the mercaptan sulfur concentra 
tion of 0.334 percent, which had been 
estimated for design purposes. In fact. 
the spent caustic during the test run 
was at a lower mercaptan sulfur con 
centration (0.328 percent) than the 
estimated mercaptan sulfur coneentra 
tion of the regenerated caustic. These 
data indicate that the efficiency of the 
extracting system was below that of 
the pilot plant which was used as a 
basis for design, and is attributable, at 
least in part, to inadequate contact be 
tween the naphtha and the caustic. 

It will be noted that the temperature 
which prevailed during the test run 
practically coincides with the estimated 
temperature. As might be expected, the 
caustic and oil temperatures were also 


TABLE 1 


I ewugn 


Test 
NAPHTHA 
Capacity, bped 
Mercaptan Sulfur, Wt. Percent 
Inlet oo oo4 
oot ool 


25.000 7.140 


Outlet 
Mercaptan Removal, Percent ; 4 
Total Sulfur, Wt. Percent 
Intet 
(hutlet 
Temperature, | 
Octane Inerease 
AUSTIC 
Treat, bpad 
Strength, Weight Percent 
Mercaptan Sulfur, Wt. Percent 
Spent 
Regenerated 
Regen. Caustic [ isulfide 
Lhe Hour 
Disulfied Sulfur Removed 
Lbs Hour 
Make Up, Tons Month 
Regenerated Caustic Tem 
CELLS 
Current Densit 
Caustic Recir 
\ oltage 
Amperage (ell 


Amps Sq Ft 
Ratio 


PreTROLEUM 


essentially the same, since the small 
amount of heat added during regener- 
ation is dissipated to the surroundings 
It would undoubtedly be of advantage 
to be able to lower the naphtha tem- 
perature, and thereby take advantage 
of the higher extraction possible at 
lower treating temperatures. Although 
the conductivity of the caustic in the 
electrolytic cell would be accordingly 
decreased, resulting in a higher cell 
voltage and consequently greater 
power consumption, the higher mer- 
captan removal would more than pay 
for any additional power cost. How- 
ever, the high temperature of the avail- 
able cooling water makes it impossible 
to do this economically, The voltage 
required in the test run was found to 
be almost 40 volts lower (78 percent) 
than design even though the current 
density was higher. This was probably 
due to a higher caustic conductivity 
than realized in the pilot plant runs. 
and may also be partially due to lower 
polarization at the cathode plates. As 
a result of this lower voltage, certain 
changes are possible which, it is be 
lieved, will improve operation. These 
changes will be discussed below. The 
design current density was 60 amperes 
per square foot. Controls with which 
the rectifiers are equipped were not 
sufficiently sensitive to permit opera 
tion at the design figure, and conse- 
quently it was only possible to come 
within 10 of the designated 
figure. 


percent 


The conversion of mercaptans to di 
sulfides that is accomplished takes 
place in large part in the cells. A sig- 
nificant amount. in the neighborhood 
of 20 percent of the total, occurs in 
the mixing tank into which the anolyte 
flows. The function of the mixing tank 
is to redisperse the mixture of solution 
and oxygen gas which flows out of the 
anolyte header. By enabling the oxy 
gen formed in the cell to continuously 
saturate the aqueous mercaptan con 
taining solution for a residence period 
of five to ten minutes, additional con 
version is accomplished. To the extent 
this additional conversion takes place. 
of the 
process is improved. On this basis a 
percent 


the overall current efficiency 


current efficiency of 24 was 
achieved during the test run. 

During the test run the regenerated 
caustic was not stripped free of di 
sulfide sulfur, since 9.2 pounds per 
hour were recycled to the extraction 
system. Since the disulfides are highly 
soluble in oil, the poor removal must 
be attributed to inadequate contact be 
tween the wash oi] and the regenerated 
caustic. Changes are being made to cor- 
rect this condition, and a further naph 
tha octane gain should be realized. 

Provision was made in the design to 
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permit a relatively wide range of caus- 
tic recirculation to the cells. This was 
done to provide flexibility in plant op- 
eration, and because it was known that 
conversion efficiency depends, to some 
extent, on the rate at which the elec- 
trolyte is circulated through the cells. 
The construction of the cells is such 
that a relatively rapid rate of caustic 
in order to 


effi- 


circulation is necessary 


obtain reasonably good current 
erency. 

Subsequent to the initial test run 
additional test runs were carried out at 
varying current densities and various 
circulation rates through the cell. Most 
of the data obtained are depicted in 
Figure 2. Examination of the curves 
reveals that with the particular cells 
employed, the current efficiency in- 
creases with increasing circulation rate 
until a plateau is reached. The change 
is greater as the current density in- 
creases, For the initial portion of the 
OO ampere per foot current 
density curve. the slope is much 
other curves at the 
found 


square 
sleeper than the 


amperages. It was also 


efficiency 


lower 
that the 
along with the current density. This is 


current increased 


rather unusual since most electrolytic 
processes show the opposite trend. The 
cause for this change of current effi- 
ciency with current density is obscure 
hut is probably a characteristic of the 
cell design coupled with the particular 
conversion taking place. One possible 
explanation is that the higher current 
density causes more gaseous oxygen to 
current densities. 
additional 


form than at lower 
This. in turn, 
turbulence within the cell. The addi- 
tional turbulence enhances contact be- 
tween the active electrode surface and 
the solution flowing through the cell, 
and thus affords a greater opportunity 
for the mercaptans in the solution to 
reach the electrode surface at which 
the desired conversion rapidly takes 


promotes 


place. 
Considerable reserve capacity was 
specified for the rectifiers for two rea- 
sons: they would have to operate at a 
relatively high ambient temperature 
and there is always the possibility of 
the solution fouling thereby diminish- 
ing its conductivity. In the latter event 
a higher voltage would be needed to 
have the desired current pass through 
the electrolyzers. Fortunately, it is pos 
sible to take advantage of this reserve 
capacity. By some minor rewiring. the 
with 


can be fed continuously 


500 


cells 
about amperes, and thereby in- 
crease the total conversion capacity of 
the regeneration system in two ways 
It will increase both the total number 
of faradays available, and the effec- 
tiveness of the current. This change 
PETROLEUM 
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Temper, 


This view shows spent and regenerated caustic tanks in left foreground. Tower sare turbomixer 
and disulfide scrubber. 


should cause the mercaptan sulfur con 
centration of the regenerated caustic 
to fall below the test run level and 
thus increase the mercaptan extraction 
which, in turn, should permit addi- 
tional octane number improvement. 

Since current efficiency is in’ the 
order of 25 percent, all the oxygen 
formed in the cells is obviously not 
utilized. It is planned to investigate 
the feasibility of collecting the oxygen 
and intimately contacting it with the 
spent caustic in the spent caustic tank. 
Additional conversion of the mercap- 
tides to disulfides may be realized in 
this way by making only a minor pip 
ing change. 

Several contemplated changes have 
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been discussed above: however addi 
tional test work is planned to deter 
mine what further improvements can 
be made in the process. In addition, a 
involving the ex 


new development 


ternal oxidation of mereaptides is 
being studied. It is probable that pilot 
work will be continued to evaluate 
this development, the possible substi- 
tution of caustic potash for caustic 


soda, and other variables. 


Acknowledgment is due J. Santos. 
J. Mahon, and J. Malina of the Ras 
Tanura Refinery Research and Devel 
opment Group for the data used in this 
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article. 
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Figure 2. Current efficiency increases with increasing circulation rate until a plateau is reached 
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Figure | 


Flow pattern for water-air mixtures in vertical two-phase flow 


More Data on Two-Phase 


Vertical Flow 


Extensive tests provide more information on 


pressure losses and flow patterns involved in such systems. 


W. C. Galegar*, W. B. Stovall* and R. L. Huntington, 


rsity f Oklal ma 


ve 


‘ 


ALTHOUGH THI 


cal upward flow of gas and liquid has 


co-current verti 


been carried out for many years, there 
still 


mental data in order 


a need for 
better 
stand the flow mechanisms under vary 


remains more experi 


to under 
ing conditions of mass flow rates and 
gas-liquid ratios 

Important applications of two-phase 
flow 
feed to chemical process equipment, ait 


are found in mixed Vapor liquid 


lift pumps. and in the simultaneous 


pipe line transportation of oil and 


natural gas. Two-phase flow is fre 


quently found to be unavoidable in 


chemical process equipment such as 


evaporators heat exchangers and frac 


tronators 


vl 


little information is 


presently available regarding the pre- 


( omparatively 


diction of pressure drops where two- 
known that 
encountered 


phase flow occurs. It is 


lurger enerey losses are 
mn two-phase flow than might be ex- 
pected in single-phase flow, This phe- 
nomenon of increased energy loss has 
attributed to work 


losses of the gas acting on the liquid 


heen irreversible 
and the reduced effective area of the 
pipe due to the presence of two com- 
ponents flowing simultaneously in two 
separate phases. The mechanisms in 
volved in two phase flow are still ob 
scure and a satisfactory method of pre 
dicting pressure drops is needed 

This study was undertaken with the 
rbject of extending the available infor- 
mation on pressure losses in two-phase 


vertical upward flow in conjunction 
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with visual observations of the flow 
patterns involved. 

Vertical two-phase flow was used as 
early as 1797 in the form of an air-lift 
pump invented by Carl Loscher, a Ger- 
man engineer. The principle is now ex- 
tensively used for lifting water. 

The first major application of two- 
phase vertical flow occurred in 1927, in 
the Seminole. Oklahoma, oil fields, 
where oil was successfully produced 
by means of the gas-lift principle. 

Uren.” Gregory. Hancock, and Fes 
kov, at the University of California in 
1930. pumped mixtures of compressed 
air and oil through a two inch diameter 
section of oil-well tubing 41.4 feet in 
height. The relationship between a 
pseudo-friction factor and the Reyn- 
old’s number was plotted. This method 
required the computation of an equiva- 
lent viscosity of the gas-liquid mixture. 

In 1929, Versluys® presented a 
mathematical analysis of two-phase 
flow as applied to the theory of flowing 
oil wells, 

Gosline,* in 1936, determined effi- 
ciencies of an air lift pump using water 
and petroleum oils. The effect of vary- 
ing gas-liquid ratios and flow rates in 
a vertical 1.05 inch diameter Pyrex 
tube 25.56 feet in height was investi- 
gated. 

Cromer,’ in 1936, investigated the 
performance of an air-lift pump at the 
University of Oklahoma. Mixtures of 
water and air flowing through a two- 
inch vertical pipe 98 feet in height was 
studied. By visual techniques Cromer 
stated four types of two-phase vertical 
flow may exist: 

(1) Liquid dispersed with gas. 

(2) Gas dispersed with liquid. 

(3) Pistons of gas interdispersed 
with slugs of liquid. 

(4) An annular flow of liquid along 
the tubing wall surrounding a core of 
gas relatively free of liquid. 

Cromer investigated the effect of sub- 
mergence, air-water ratio, and fluid 
temperature on flow characteristics. His 
results indicated that the rate of liquid 
flow was a mathematical function of 
the submergence. 

Boelter? and Kapnar investigated, in 
1939, two-phase flow in one-half and 
three-quarter inch metal pipes. They 
reported the pressure gradient for two- 
phase flow was a logarithmic function 
of the air flow rate for constant gas 
liquid ratios. 

Bergelin,' Kegel, Carpenter, 
Gazely used an 11-foot section of one 
inch internal diameter copper tubing 
with pressure taps set at one foot inter 
vals. They studied the effect of air flow 
rate upon the pressure drop with the 
liquid rate as the parameter. Their re- 
sults indicated that the increase in ait 
velocity due to the liquid present could 


and 
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only account for a small fraction of 
the pressure drop ine rease due to the 
presence of liquid. A Fanning friction 
factor was plotted against a Reynold’s 
modulus based on the inside tube diam- 
eter and the gas phase. The results ap- 
parently indicated that the liquid film 
acted as a very rough pipe wall for 
annular flow conditions. 

In 1949, Martinelli and Lockhart® 
presented a correlation that enabled 
the prediction of pressure drops to 
within plus or minus about thirty 
percent, 

Poettman’ and Carpenter in 1952, 
discussed multiphase flow in vertical 
flow strings. They offer a method of 
predicting bottom hole pressure and 
pressure traverses of flowing oil wells 
based on surface data. The method is 
based on field data from 49 flowing oil 
wells and gas lift wells. Results were 
correlated by means of a modified 
Reynold’s modulus plotted against a 
modified fraction factor based on the 
Fanning equation. In all cases flow was 
assumed to be turbulent enough to ren- 
der the effects of viscosity negligible. 

From a survey of the literature pres- 
ently available, it is apparent that no 
completely satisfactory means of com- 
puting pressure drops in two-phase 
vertical flow systems has yet been pre- 
sented. The study of the problem is 
possessed of many inherent difficulties 
which frequently make accurate data 
difficult to obtain, especially in the 
region of slug flow. 

This investigation presents experi- 
mental data on the performance of 
kerosine-air and water-air systems in 
two-phase vertical upward flow using 
two test sections of different size but 
having the same ratio of diameter to 
height. A tentative correlation is pre- 
sented in conjunction with visual data 
on the flow patterns involved. 


Description of Apparatus The 
apparatus required for this visual study 
consisted of two vertical clear plastic 
sections of tubing, 44 inch by 19 feet 
and 2 inches by 72 feet respectively. 
In the case of the two-inch tubing, the 
hell joint at the end of each 20 foot 
section was cut off so that the straight 
tubing sections could be cemented with 
smooth internal butt-joints. Tetrabrom- 
ethane proved to be the most satisfac- 
tory solvent for dissolving chips of 
plastic into a liquid cement for the 
joining of the tubing The 
principal support for each tubing as- 
sembly was located at the top of each 


sections. 


section so that any contraction or ex- 
pansion would allow the tubing to 
hang in a straight vertical position 
without strain or buckling. 

Air volumes were measured at the 
inlet of each section and the liquid 
1954 
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Figure 2. Flow pattern for kerosine-air mixtures in vertical two-phase flow 
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Figure 3. Correlation between a dimensionless flow ratio and energy loss factor—'’F.”’ 


streams were weighed at the exits. In 
order to obtain a quantitative measure 
of the slippage in each section, quick- 
closing valves were installed at the bot- 
tom and at the top of the two sections. 
By suddenly shutting off the flow, the 
ratio of the liquid to gas quantities 
“in situ” (in place) could be readily 
determined. In all cases the ratio of 
liquid to gas was greater “in situ” than 
the flowing ratio. 

Pressure-drop data were taken by 
means of Bourdon-tube gauges which 
were calibrated to 14 pound per square 
inch increments. 


Discussion of Experimental Re- 
sults Data pertaining to the physical 
behavior of the systems in simultaneous 
two-phase vertical upward flow were 
recorded in conjunction with visual 
observations of the flow patterns asso 
ciated with each run. 

Five principal flow patterns were en- 
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countered in visual observations of the 
<ystems in operation, As gas is slowly 
introduced into an upward flowing 
liquid stream, the following sequence 
of fiow patterns will occur as the gas 
rate alone is increased: 

(1) Aerated flow, which may be de 
fined as a small amount of gas dis 
persed, in a relatively large amount of 
liquid, in the form of small bubbles; 
in this type of flow the gas phase con- 
tributes relatively little lifting effect to 
the liquid phase. As the amount of gas 
flowing is increased the lifting effect 
hecomes more pronounced, and the 
system approaches a state of incipient 
slug flow. 

(2) Slug flow occurs when the gas 
phase forms rising pistons of 
which lift slugs of liquid. As the gas 
piston rises, considerable liquid sliy 
page around the piston occurs, re 
sulting in a loss of efficieney when 
lift. 


operating a8 a gas Increasing 
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Two-Phase Vertical Flow... 





the gas rate causes the liquid slugs 
to be filled with small bubbles of 
gas and also increase the length and 
the rapidity of travel of the slugs. 
Cromer’ stated that the two-phase sys 
tem operated most effectively as a yas 
lift in this region of longer gas pistons 
Further increase in the gas rate results 
ma breaking up of the pistons and 
slugs, causing the system to pass into 
the next major flow pattern. 

(3) Turbulent flow occurs when the 
gus and liquid phases are in a violently 
agitated mixture of gas and liquid 
evenly dispersed throughout the test 
section. The liquid slugs and air pis 
tons are completely broken up and the 
two phases stay well mixed with the 
possible exception of an occasional 
rapid slug of liquid traveling up the 
test section at boundary flow regions 

(4) A further increase in the gas 
rate causes the two phases to separate 
again and the system passes into the 
semi-annular region, The semi-annular 
region is actually a broad transition 
region, between the turbulent and the 
annular regions, characterized by the 
appearance of an annular liquid film 
surrounding a central core of gas. How 
ever, there are small amounts of liquid 
occasionally passing across the tube 
and entrained in considerable quantity 
in the central gas core, The transition 
between the semi-annular and annular 
regions is very broad and the char- 
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Figure 5. Kerosine-air 

flow in 2-inch by 72 

foot vertical pipe, com 

parison of ratio in place 
to flow ratio 


Figure 4 (Below). Air 
water flow in 2-inch by 
73-foot vertical pipe, 
comparison of ratio in 
place to flow ratio 
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Figure 6 (Below) 
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Figure 7. Relationship of pressure drop in 2-inch by 72-foot column to mass velocity of air for 
several water flow rates 


acteristics of the two patterns are quite 


similar. 

(5) At very high gas rates practi- 
cally all liquid, with the exception of 
small amounts of entrainment, flows 
annularly up the tubing walls around 
the core of gas. In this type of flow 
Bergelin' attributed the increased en- 
ergy losses found in two-phase flow to 
the rough pipe wall effect of the an- 
nular liquid film. Any subsequent in- 
crease in the gas rate will result in 
thinning the liquid film. 

Figures | and 2 present the major 
flow patterns encountered: 

The boundaries indicated in these 
two flow-pattern figures may be mis- 
leading at the transition from one re- 
vion to another is a gradual one for 
hoth two-phase systems which were 
studied. 

The pressure drop data were found 
to correlate the best by plotting a cor- 
relation factor based on a modification 
of the Fanning equation against a di 
mensionless ratio of the 
phases flowing. The results of plotting 


flow two 
F against the flow ratio G,p, Gu, are 
presented in Figure 3. The correlation 
represented the data to within approxi- 
mately + 23 percent. 

Evaluation of Errors — Fluid flow 
rates, determined by weighing the kero- 
sine and by metering the air were con 
sidered accurate to approximately 5 
The effects of 


energy changes, 


percent. evaporation, 
kinetic 


changes 


and energy 


due to extraneous sources. 
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were considered negligible for compu 
tational purposes. 

The flow was assumed to be isother 
mal in nature and fluid temperatures 
were read to 0.5 F. Average tempera- 
tures of the flow stream were based on 
entering and exit kerosine tempera 
tures, 

Pressure drops were calculated by 
averaging maximum and minimum de- 
flections of the Bourdon gauges. In the 
case of slug flow, pressure fluctuations 
ranged as high as 20 percent of the 
mean pressure differential across the 
test section. Other regions of flow pro 
duced considerably smaller gauge fluc 
tuations than the region of slue flow. 


Slippage Measurements by 
comparing the mass flow ratio with the 
ratio “in situ” of liquid to gas, a rela 
tive efficiency curve may be shown for 
each total mags flow rate. From Figures 
1, 5 and 6, it is readily seen that the 
higher mass flow rates approach the 
ideal type of flow represented by the 
15° line where the “in situ” ratio is the 
same as the flow ratio. Although the 
data are somewhat scattered, it is felt 
that the trends are sufficiently definite 


to be of some quantitative value 


Over-all Pressure Drop vs. Gas 
Flow Rate 


teresting relationship which exists be 


Figure 7 presents an in 


tween the pressure drop from the bot 
tom to the top of the 72-foot section of 
two-inch tubing for various air-water 


ratios and flow rates. For the high 
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NOMENCLATURE 


slug flow 

turbulent flow 

semi-annular flow 

annular flow 

diameter of test section, tt 

mass rate of liquid flow, 
Ibs. /sec./fit” 

mass rate of gas flow, 
Ibs./sec./ft 2 

gravitational constant, tt. /se« 

length of test section, ft 

molecular weight of ait 

Ib. moles of ait 

hase pressure at lower pressure 
tap, psia 

pressure at top pressure tap, 
pSia 

differential pressure across thy 
test section, psi 

gas constant, psia.,, cu. ft./lb 
mole, “R 

meter air temperature, “R 

meter air rate, cu. tt./sec 

meter pressure, psia 

air compressibility factor 

air density, Ibs./eu. ft 

average air pressure in column 
psia 

average column air temperature 

R 

energy loss tactor, lbs.*/ft.* 

kerosine viscosity, centipoises 

tir-viscosity, centipoises 





water rates there is a rapidly declining 
pressure drop with increasing aeration 
of the flowing stream until a mass ve 
locity of about 150 pounds per square 
foot per minute of air flow is reached 
after which the pressure drop remains 
substantially constant. 


Original presentation was before the 
American Institute of Chemical Engi- 


2 
neers, St. Louis, December, 1953. ## 
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How to 
a turbine 

That's what refinery engineers and op 
erators want to know 

rhat’s what Harold Woodhouse knows 
ind tells in his article to those who have 
been seeking a way out of this common 
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Inert gas shielded metal arc welding of 
new copper shell for rebuilt tower. 


SAVES 38% in materials and labor for joining 


Some time ago, the Tennessee Eastman Company, Kings- 
port, Tennessee, a Revere customer, began to rebuild some 
of its copper stills or fractioning towers, which previously 
would have been silver-brazed. Revere's welding special- 
ists were called in to see whether or not welding would be 
superior. Demonstrations were made to Tennessee Eastman 
engineers and shop personnel, with the result that welding 
was adopted. Actual experience in the shop shows a saving 
of 38% in materials and labor for joining, and a better job 
in every way. The welding method used is the inert gas 
shielded metal arc process 

Reconstruction of the towers was made to reduce the 
number of flanges. At the same time Tennessee Eastman 
changed from the flange joint tray construction to the 
inserted tray type and incidentally, reduced the number of 
gaskets with their accompanying maintenance problems. 
The trays are salvaged by shearing off the bolt hole circle 
and folding up the edges. The towers are some 45‘ high, 
6’ to 10’ in diameter, with a tray or bubble cap plate at 


BUBBLE CAP PLATES 








Section through old tower, showing bubble cap 


plates held in bolted flange. 
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specified intervals. Tennessee Eastman plans to rebuilt sev- 
eral towers a year in this economical way. 

It will pay you as it did Tennessee Eastman to look into 
welding as a modern method of joining copper. Remember 
Revere is fully experienced in the most modern and efficient 
methods, and will collaborate with you on their application. 
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230 Park Avenue, New York 17, N. Y. 

Mills: Baltimore, Md.,; € hie wsoand Cliaten, 1/1; Detroit, Mich; 
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Sales Offices in Principal Cities, Distributors Fverywhere, 
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Section through new welded tower. Bubble cap plates 
have had bolt holes sheared off, edges turned up. 
They are held in place by spacer rods. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Healt! il tety rimiuittes Federal vera) a Oklahoma in 1917, an M.S 
: ‘ TW wer a tee ra and a Ph.D. in chemical engineering 
; . _ from the University of Micl 193? 


1934, respective 


vimunistering Ds 

medical officer 

lirector US 

vil Service ommisston; federal med 
cal examiner Metr tu litan Police ko ct 
Washingtor 1). member of the Fed 


il Interdepartmenta Satety Counc 


dh waledian ot hartittiear - he had held si  Thoen Likes Strain 
Mortlock a Student positions i zanza~ But Not on His Muscles 
Of Refinery Operations {California at geles Postgrad. J+, O. Thoen, Controlling Ma 


David H Mort'ock \! she ~— If there’s anything () 
tan 1 better than pike ‘ é 
Oklahoma Group Writes nanan ene eootonnes, B's 


us sports. The more strenuous tl 


From Research Project ter; he makes only: 
W. C. Galegar, W. B. Stovall and ‘'Y 4ve perbormen 
R. L. Huntington, re Data on S$ chiel maimtenas 


tin tal Ohl 
P we erties 1) nental Ul 
Department ; 


supervises 


and power 
Since bein | 
( llewe Angola Ind 
enw chemical eng 
several notches im 
hones them are ones 
mist and tecl 


. the ce % ; ess Com itive: « 
Johnson Has Moved William St friend les oS 
Around in One Company ak to | 

geod Johnson, 


Walker and Stanton Saw, 
They Thought, They Wrote 


Alfred O. ee and J P Stanton, 
bx arin ‘> 


Scope age re 


Alfred O.. Walker 


Meet Our Authors... 


PETROLI 





LUMMUS 


designs, engineers and constructs petroleum and chemical plants 
scope: world-wide 





IN o petroleum or chemical area in the free world is more 


than a few hours flying time from a Lummus office. 
From principal cities on five continents, Lummus staffs 


have designed, engineered and directed the construction of over 
700 major plants and installations. 
Think of Lummus when planning your next project — location anywhere. 


s 


Ve, 


« 

Ve 

= s 
i™~ 

ss 


P4ig 


me Ay 


THE LUMMUS COMPANY, 
385 Madison Avenue, New York 17, New York 


a” 


—_ 


ENGINEERING AND SALES OFFICES: 
New York, Houston, Montreal, London, Paris : 


a" 
— 


SALES OFFICES: Chicago, Caracas The Hague | 


HEAT EXCHANGER PLANT: Honesdale, Pa. 


| 


FABRICATED PIPING PLANT: East Chicago, Indiana f 


[a= oo 


] diets pees 
“ — 
— 
ILLUSTRATED: 40.000 B/D petroleum refinery at Dunkirk, France, a engineered and ea by Lummus for the Societe Generale des Huiles de Petrol 
éia 
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How to Dolt... 








Unique System Transfers 


1/4 inch Copper Tubing 
° ° ° ° 

Liquid Nitrogen Handily 
Here is a system that can be used to 
transfer liquid nitrogen from the con 
tainer in which it is received to the ther 
mos bottle in which it is used in the 
Nitrogen Out laboratory. It makes use of air pressure 
in the vapor space above the liquid level 
in the nitrogen container to force the 

liquid upward and into the thermos 
The liquid nitrogen is used, of course 
1/4 inch Tee ; : 
1/4 inch Flexible around the low temperature laboratory 
Tubing distillation columns, which analyze for 
Solder ‘“ the various components in gas streams 

=> Tea 
{ o Air Supply Valve I'wo sections of one-fourth inch cop 
Rubber Stopper for Seal per tubing are soldered to a one-fourth 
inch tee. One section of the tubing is 
3/8 inch Copper Tubing bent at an angle so that the thermos 
Air Forced Out can be filled by tilting slightly. The 
“ Here Nitrogen ; ; 

other section is cut so that it extends 
to the bottom of the nitrogen 


Container almost 


Pressure contamer. A piece of three-eighth inch 








eS aoe e tubing is soldered over the one-fourth 
inch tubing below .the tee. Over this 
piece of tubing is put a rubber stopper 
that fits the top of the nitrogen con 
tainer. An air line comes into the tee 

r flow is to the tee, down through thie 

ee-eighth inch tubing and out into the 
vapor space in the contaimer. As the air 
pressure builds up in this space, it forces 
liquid nitrogen up into the lower end ot 
the one-fourth inch tubing and or out 
the top When the thermos is almost 
tilled, the air supply is cut off and nitre 
ven flow soon stops 








7+" Nitrogen In 











Compressor Valve Holder 
Makes Parts Accessible 


are Compressor valves are Thitie 
to handle and to work on i they 
in be clamped into a holder that p 
vides casy access to all parts ot thie 
valves I he holder shown allows repairs 
to be made without any hand-lifting or 
hand-turning of the cumbersome | 
heavy valves 
Ihe holder is simple It consists of a 
netal ring with three lock screws placed 
quidistant around its circumference 
xtending from opposite sides of 
metal ring are two metal arms mad 
ft four-inch pipe The arms rest in semi 
circular mounts and = provide support 
while at the same time allowing the en 
tire holder to rotate 
The metal stand for supporting the 
holder is about three feet high. It has a 
rectangular base of metal pipe, with four 
pieces of pipe forming the legs. These 
lews are angled so that they form two 
inverted “V's.” At each apex is placed a 
short piece of semicircular pipe, made 
by splitting a short piece of six-inch 
pipe lengthwise. These semicircular men 


hers are the mounts mentioned above 
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— Oil field favorites...for good reasons 


. ~ dan —' : 


A 


CRANE 


. IRON BODY-WEDGE DISC 














225 | Reeaes 
Wipe ////M 
r TG | 
Te) Lal 
— or 

Crane Wedge Disc Clamp Gate Valves Gtr 
come in OS&Y, inside screw, and quick- 
opening patterns, all-iron or brass trim- 


med, screwed or flanged end. Sizes up 
to 4 in. Working pressures up to 150 psi 
saturated steam; 225 psi coid service. 


clamp gates 


Versatile valves — excellent for crude, fuel, and 
lubricating oil—for air, gas, and gasoline. And use 
them too for steam, hot and cold water... even 
for corrosive chemicals and gasses. Your choice 
of regular patterns, all-iron or brass trimmed. 


Dependable valves— because they’re extra 
rugged, with a strong, reinforced body and husky 
stem. On inside screw all-iron valves, an im- 
proved self-draining bonnet prevents entrapment 
of line fluids in the bonnet—protects the threads, 
keeps the stem working smoothly. 


Economical valves—not only in first cost, but 
in upkeep as well. Their compact design means a 
better fit for more places . . . a saving on piping in 
many cases. Simplified clamp construction makes 
quick work of normal maintenance-—ideal where 
frequent cleanout is essential. 


Ask your Crane Representative for Folder AD 
1667, or write direct. Find out for yourself why 
Crane Clamp Gate Valves are the oil field favorite ! 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 4 mur 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE * 





PLUMBING + HEATING 
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arms of the holder rest 
valve s carried t the holder b 
] 


verhead crane r a hoist mounted 
monorail. It is placed in the metal ring 
and locked in place by tightening 
lock screws » tl ring. Resting 
holder tl Valy can be rolled 


" ace accessiblk 





Simple Tool Facilitates 
Compressor Piston Work 


The ingenious tool shown in the 
ph was devised by an alert 
tenance crew to speed the job of ] it] 
mpressor pistons. A 6-inch wide 
t steel plate was jomed at the end 

of the same diamete 


was affixed 


assure ‘ rm a circle 
as iste o this 
Ou of The Standardaire Blower moves asirgg Sets 
Jy more gas or air... with less wear, seniiin “ten gineniind ination to 
Ai her maintenance and power cost than erly notched to fit the piston. Th 
other blowers of equal weight s worked very effectively for 


efficiency and size. ir ea 


of 2-inch pipe to use a 


It does this by employing a proved 
on a principle of compressing gas or air 
va riety on a modified adiabatic cycle, 
’ providing a wide range of pressures 
of with a minimum of internal losses. 


Highly precisioned rotors draw 


* . a ; 
’ efiner) the air or gas in and discharge it 
' smoothly and uniformly from 
operations the pockets which form between 
the rotors ... resulting in a gradual 
compression, completely internal 
and free from shock 


W rite today for further information. 


BLOWER -STOKER DIVISION 


READ STANDARD Bake 


CORPORATION 


Reed Seanderd cleo manufactures s Angle-lron and Scraps 
complete line of chemical mixers 
Make Fancy Door Latch 


for laboratory and industrial use 
For information write 
Read Standard Corp.. York, Pa ihe ‘ i e |] 
securel nus Sive | ' 1} 
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In 1940, the Petro-Chem Development Com- 

pany lined their first Iso-Flow furnace with 
Petro-Chem §ijmmal yppment Company Reports B&W Insulating Firebrick. Today, over 
1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 
of the need for refractory maintenance. 





No Shutdowns 


Long life is just one reason furnace build- 
ers, as well as furnace operators, insist on 


On iRYesawslane)ala B&W IFB. Here are four more: 
2 CUT INSTALLATION COSTS 
Why nte areee| cS B&W Insulating Firebrick are easy to in- 
stall. They can be cut, drilled or shaped on 


the job with ordinary woodworking tools. 
Their lightness makes them easy to handle. 


IN OVER 


1200 FURNACES ELIMINATE EXPENSIVE ALLOYS 


Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
&£ WILCOX 


THe ®A8COcK 


an 
Crema, or 


& w 

a” ’ 

ong rORte oo; nto co. 
‘é 

Woans- * C487 42,4 sy New what 
; AV6USr Ga YORK 7 wy 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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Pump stuffing box drip is a thing of the past when you 
install Sealol-Flexibox Mechanical Shaft Seals. In hundreds of 
leading refineries throughout the world, you'll find cleaner, 
safer, more efficient process pumps operating without leakage, 
thanks to Sealol-Flexibox Seals. 

Take this big step towards greater safety, economy, and 
reduced maintenance. Write today for data and recommenda- 
tions on mechanical shaft seals for your process pumps. . . 


or send for Bulletin 9 giving complete details. 


Sealol Corporation, 
13 Willard Ave., Providence 5, R. |. 


NEW YORK CITY . PHILADELPHIA 
CHICAGO « CLEVELAND 
HOUSTON «© SAN FRANCISCO 
LOS ANGELES « KANSAS CITY (mo.) 


CHARLESTON (W. VA.) «¢ 


TULSA «© EOMONTON — TORONTO, CAN. 





THe satanceo PRESSURE SEAL 


How to Do Itece 


fit the metal sheet attached to the door 
Then the iron goes through a slotted 
section of 1%-inch pipe and free swivels 
on the tin attached to the building it 
self. Though not a very complicated 
radget, it does the trick 


Automobile Wheel Makes 
Instrument Test Stand 


Che illustration shows how one ope 
converted a discarded automobile 
wheel into an instrument test stand. The 
wheel forms a highly secure and sturdy 
base. A section of 2-inch pipe is inserted 
vertically in the wheel to provide the 
actual stand. Then, as shown in the pi 
ture, the instrument panel itself is 
mounted directly to the vertical member 


Big Home-Made Fan Can 
Cool Large Engine Room 


The home-made ventilating system 
shown inthe illustration does a thorough 
job of cooling a large engine room. The 
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ANNOUNCING... 
THE INDUSTRY'S NEWEST 


A revolutionary new 
package unit design 


@ 450,000 POUNDS LESS STEEL* 
@ 50% LESS CONSTRUCTION TIME 
@ MAXIMUM SHOP FABRICATION 
@ MINIMUM FIELD FABRICATION 


@ SAFER, FUNCTIONAL DESIGN 


For further details, write, wire or phone: 


SUCCOP | 


REFINERY ENGINEERING COMPANY {| Petroleum Building 
| 714. Olympic Blvd. 
j Los Angeles 15 


i" 
is 
a 
bs 


California 


| Richmond 77421 


aa 





ha 
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Page Welding Wire 





PAGE CHECK-OFF (% 
Check the welding wire you use: 


Heavy submerged arc 























CARBON STEEL @ Any carbon from Armco (.025 max.) to high 
carbon (.90-1.10). All standard AISI analyses in between. 


LOW ALLOYS e All the mst popular welding grades. 


STAINLESS @ AISI —308, 309, 310, 316, 347, 410, 420, 430 and 502. 
Other types on request. 


@ PAGE also offers all of these analyses for oxyacetylene gas weld- 
ing, metal spray wire, or bare electrodes. 


Write today for detailed literature and prices 
Page Steel and Wire Division 


“ _ AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


t more data on advertised products, use Readers’ Servic 
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Shop-Made Dolly Moves 
Heaviest of Equipment 








Simple Pipe Rack Stores 
Sample Bombs Until Used 





Thais va A first 
ain i ™™ TECHNICAL REPORT 


study o 


SUBJECT: 
ECONOMICS OF 
ELECTRICAL DESALTING 


RESEARCH FILES OF 





HOWE-BAKER CORP. 


]. CREDITS FROM INCREASED CRUDE CAPACITY 


The capacity of a given crude distillation unit has been increased as much as 50% 
by using electrical desalting for the removal of water. This is relatively independent 
of the salt content of the crude and is indicative of why refiners with even 
very low salt content crudes (below 50 ptb) can justify desalting. 

All crude stocks contain some water, usually about 1%, depending on the tank 
settling time allowed. Further, it is common practice to inject an additional 1 to 3% water 
ahead of the preheat exchangers to reduce fouling. Water requires exactly ten times 
as much heat to vaporize it as oil does. Thus, for every one barrel of water removed from 
the feed, 10 barrels of oil can be added. For example, at a crude distillation unit 
charging 10,000 B D and with a feed containing 2% water (200 B/D), here is what 
happens with the addition of electrical desalting. The water is reduced to 30 B/D, a net 
removal of 170 B D. Since this can be replaced with ten times as much oil, 
the net increase in capacity is 1700 B/D. This credit alone is frequently sufficient 
to justify electrical desalting. 

Vapor capacity often limits in both prefractionator and atmospheric tower. 

Where this occurs, the removal of water has this same 10:1 capacity effect. 

A second gain in capacity results, of course, from the elimination of downtimes for 
exchanger cleaning, or from operating at reduced throughputs while exchangers 
and preheaters are cleaned. Salt, ash, and other solids present in all crudes consistently 
foul exchangers, transfer lines, furnace tubes and headers, and the lower trays 
in towers. This type of fouling, with the associated expensive downtimes 
or slow downs, are eliminated. 


The credits for increased crude capacity are conservatively estimated at 4.6¢/Bbl. 


SUMMARY OF CREDITS 


Write today for your copy of the complete report to 


SPECIALISTS IN PETROLEUM EMULSIONS 


- 


HOWE-BAKER CORPORATION 
ESPERSON BUILDING ' HOUSTON, TEXAS 


OVER 1,000,000 BARRELS OF CRUDE PROCESSED DAILY BY THESE HOWE-BAKER CUSTOMERS 
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...Another good 


reason for 


switching to Scott Wipers! 


How do you handle soaked, dirty 
wiping material? Dry it out? Laun- 
der it? 

Industry hasdiscovered theScott 
Wiper, a new disposable wiper de- 
signed to do just about every job 
in industry. 

Scott Wipers are two-ply for more 
strength, ‘‘Perf-embossed’’ for 
greater dirt retention. Moreover, 
they provide a constant source of 
clean, fresh wiping material. Use 


Scott Paper Company, Dept. PR-2, Chester, Pa. 


one thoroughly, throw it away. No 
more laundering, no more sorting 
and baling. 

Compare Scott with whatever 
you're using now—for cost, con- 
venience and performance. 

The Scott representative or dis- 
tributor in your area will be glad 
to help you set up a production- 
line demonstration in your plant. 
Why not call him or mail this 
coupon today. 


Please send me full information on Scott Industrial Wipers. 


Name 
Company ——— - Address 


City ain a State 
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QUALITY FITTINGS 


@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS are forged to exact size 
from seamless pipe before threading. They are available in standard, extra heavy 
and double extra heavy weights. 

@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS are Norrisized® for 


rust and corrosion prevention, threads are colored for instant identification, 
packed in cartons to insure perfect delivery. 
@ W. C. NORRIS FORGED STEEL SEAMLESS WELDING RE- 
DUCERS AND FORGED STEEL WELDING CAPS ore 
precision made to the finest standard 
of quality. 














W.C.NORRIS, MANUFACTURER, INC. 


TULSA, OKLAHOMA 


BRANCHES: 
WEST COAST DISTRIBUTORS HOUSTON. KILGORE. ODESSA. TEXAS 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA ‘Since 1882 SALEM, ILLINOIS: CASPER, WYOMING 
Los Angeles EXPORT: 30 ROCKEFELLER PLAZA. NEW YORK CITY 











Who's Building. ee 


Gulf Schedules Addition 
Of Four Cat Reformers 


Four catalytic reforming units are t 
be added to the tour major domestic re 
fineries of Gulf Oil Corporation. The 
units have been designed by Universal 
Oi] Products Company 

Location and capacities of the new 
facilities will be as follows 

At Port Arthur, Texas, a 29,000-barrel 
per-day unit is being erected at the 
company's refinery. Of the four units 
this one alone will make blending stocks 
for aviation gasoline as well as tor auto 
motive gasoline, Construction, just be 
Kun, 1s expected to be completed next 
spring 

At the Philadelphia refinery, a 16,000 
barrel-per-day unit is near completion 
and is expected to go on stream thi 
month 

At both the Toledo and Cincinnati 
Oh rehneries 10,000-barrel per day 
units will be erected \t Poledo vork 
has begun and is scheduled for comple 
tion m March. On the Cineinnati unit 
plans for which were revealed in the 
spring, design work is being finished and 
completion is scheduled in April 

Function of the platformers will be to 
upgrade the heavier, low octane portion 

i the wasoline to very high octanes Phe 


new units will largely replace the com 


World’s Largest TCC Unit Almost Complete— gg be wry thermal i 

i¢ ort rthhur mst ation ms pew 

Scale model of the Capuava refinery of Refineria E. Exploracao de Petroleo Uniao, S.A., shows = j,,,:1, iene | orca Ben Ltd 

relative size of world’s largest airlift thermofor catalytic cracking (TCC) unit soon to be com ind the other three by Procon Corporation 
pleted at the refinery, which is near Sao Paolo, Brazil. The TCC unit will have a charge capacity 
of more than 25,000 barrels a day and will be the first moving-bed catalytic cracking unit in 


retormers 


South America. Hydrocarbon Research, Inc., is the engineering contractor for the venture. The Ketona Chemical Awards 
model was constructed originally as an aid to refinery arrangement and is now being used to Ammonia Plant Contract 


guide construction personnel and train refinery operators 


Contract for the enemeermng and con 
truction of an anhydrous ammonia 
' > plant tor Ketona Chenneal ¢ orporation 
CITIES SERVICE BUILDS p = H | , nas been a arded to Phe | luos ( Orpur 


The new plant was sched ' ltd. Ket | 1] 
aii Deedee guae 133 : , i: aie: tak cea A — ti etona is Jomutly owner " 
abdatila 


Hy 
Hercule |’ ler Company 
tliat 


Signal Starts Operating AH aus 
Natural Gasoline Plants quired for an operable plant are 


provided |b Ketona under separate 


Products Corporation and 


tacthties and services re 
tor bn 


me natural gasoline plant ' negotiated conti t cneimnecrimy feo 
completed and put on tream vhich wall dy der the direction oft 
al Oil and Gas Compat a, euine 2 
ompleti n was reached alm t lat ill be located at Ketona 
musty at thre plant me Carter ¢ ' na tract t land vdjacent to tw 
1 Oklahoma an thre rge take and close to the rarrant 
larger operation in the Wallistor , coke plant of Alabama By-Preducts fro 
it 1 a, Dak T hie Dioga plas ‘ ich raw material will be drawn I hie 
ie 


Ken sulfide removal | vet Nant tt : annual capac 


south centra 


Nea 
1 45,000 tor hverous amon 
cl lol 


19 


a gt yp bel aco a Anglo-lranian Airlifts 
ee al expectation. with a dlaile nae Aden Refinery Workers 


| 
1 $39 million 1" 
HOO 5 ! rT natu bets L hie men wl have been Doussdelas 


10,000 gallon . | ‘ Anelo-lramian Oil Company's new $150 
Adder T cr hi ~ ithern \ra 
lial |’ ! pia | al r ‘ ie oO move them out 
cratt ire Deus 
v1 MN Aden and 
: opm rite Kingdom Angl 
‘ 50 Mimet ‘ ] ' 120,000 barrel-a-day rehnery 
| ner handle tl ; ici d ful 9X percent complete, the first 
Sun Schedules Start Up preoiine 1 t tatuyr il Vv; tI oe 1 ims been cr minisstoned in July 
( nstruction f a plant empl alin i ‘ adv mig ‘ 1 he rethnetr ne « ide oil distilla 
| nit and the SO, production and 
ction plants are now operatin 
ned distillation unit in ate 





finer and a platformer are being pre 
pared ‘or commissioning and = should 


be in operation this month 


Texaco Awards Contracts 
For Westville Expansion 


[wo new contracts in connection wit! 
expansion of the Eagle Point Works of 
The Texas Company at Westville, N. J 
have been awarded to Catalytic Cor 
struction Company 

()ne contract is for fabrication, ere« 
tion and testing by Catalytic of approxi 
mately 23 miles of offsite piping which 
is to tie in with an alkylation unit now 
under construction by Catalytic at Texaco’ 
kagle Point Works 

Under the second contract, Catalyti 
will construct a new olefin feed prepara 
tion splitter unit at Westville. This is a 
fractionation unit which will remove 
olefins from refinery products and uti 
lize them to feed an alkylation unit that 
makes high octane gasoline 

Work on the first contract is now un 
PRECISION ANALOG COMPUTERS coe | ici viv and work on the second is to 

start shortly Both are scheduled for 
ompletion next month 





Electronic Associates Computation Center near Princeton, N. J. 


rapidly and accurately solwe complex 


Imperial Will Install 
New Units at loco Plant 


Installation of additional equipment 
it its loco refinery at Vancouver, B.¢ 
Canada is planned by Imperial Oil Ltd 
Contract for the work will be awarded 
At the EA Computation Center you may solve this month, with completion schedul 
complex problems in Applications Engineer- : for October, 1955. Between 300 and 400 
ing, Simulation, and Engineering Design by : } men are expected to be employed during 
renting EA Analog Computation Equipment the neak of construction 


by the hour, week, or month Principal new installations will be 


engineering problems 


catalytic polymerization unit and a 
naphtha fractionator. The cat poly unit 
Scientists engineers and mathematicians exper- will be used to make high octane aso 
ienced in the use of analog computers are avail- an aalit all seal wie types of light petr 
able to assist in problem solution | _ . hi | as t . — ‘ I ae 
euth kascs \ ich are oOo Olatile ‘ 
use as motor fuel Ihe cat poly unit's 
: roduction will be supplemented by that 
PRECISION ANALOG COMPUTATION EQUIP- =] the naphtha sel whe ator, which sep 
MENT IS ALSO AVAILABLE FOR PURCHAST. rates selected high quality gasoline fr 


Throughout the design of this computing equip- among naphth i's component part 


ment the objective was to produce the most / e . ° ° 

accurate, versatile and pl vos equipment os Union Oil Will Build 

possible at a reasonable price In schieving this ° e ° 
end, many of the latest advances in the art have Commercial Shale Oil Unit 
heen incorporated which contribute to the super: - Union Onl ¢ ompany has moitrated 
jority of this equipment ; six-month study of 1 y it can best ex 
ploit its shale resources. Making tl 
study is a committee of six Union Ol 


vice presidents headed by W. L. Stewart 





Ir., executive vice president. The grouy 
. . ‘ oR Colo st month to b 

EA Precision Analog. ent Rife, dee as 

1 reporter y | ‘ te 
If you state your interest, we will be glad to Computer, Type 16-31R decided to build. by itself 
send you applicable data. Write to Dept. PR hale-processing plant in 

mimittee’s purp sf 

mendations on wil 

Visit our booth at the first international automation exposition in New York be built, size, cost, pr 


November 29 through December 2 : 
factured and markets 


PRECISION ANALOG COMPUTING 
pt gta fy gp PCr ee thet Standard of Texas Plans 
Platformer for El Paso 


HLeCT ROME Construction of a 4300-barr« 
ELECTRONIC }' "| ASSOCIATES |\\ ermine units planed bys 
nto nl Company ot Texas at EK] 
lexa refinery 
struction 


LONG BRANCH NEW JERSEY sical OR Prout Cale @ 
! ot been let. Never 


For more data on advertised products, use Readers’ Service Cards, last poge { N [—P of. $5, I 1] 





‘MOBILE (CREW UNITS 


LM DANK 
CLBIANTNG Crewe 


« 
Pad 








ame, cs 


TRAILER AND 
TRUCK-MOUNTED 
UNITS FOR ANY 
PURPOSE 


MOBILE OFFICES 
MOBILE LABORATORIES 


MOBILE H.Q. FOR 
CONSTRUCTION 


MOBILE RESTAURANTS 
MOBILE SNACK UNITS 
MOBILE SERVICES 
OF ANY KIND 

e 


ANY DESIGN OR USE 
IS POSSIBLE 


“a 
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iMustrating one of the varied 
industrial uses of Mobile Units 
made by Calumet Coach Co 


MOBILE UNITS, in any length, can be made 
to suit almost any need or engineering re- 
quirement. A new use is shown here for tank- 
cleaning crews who are often far from per- 
manent quarters. The tank-cleaning units 
contain sanitary and washroom facilities, 
weather-protection bench areas, tool bins, 
electric generator and air compression equip- 
ment for oxygen masks worn while cleon- 
ing tanks. Units are lighted and heated by 
electricity 


IF YOU HAVE NEED of mobile units for any 
application, describe them to us. A complete 
plan and proposal will be submitted, no obli- 
gation, of course. 


. WABASH AVE. WAterfall 8-2212 CHICAGO 28, ILL. 
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Because there are so many ways 
to go wrong in selecting the 
proper seal when fluids are con- 
fined at pressures to 4,000 Ibs. . . 


Because exact performance data 
is essential when choosing a 
gasket to confine fluids at 
temperatures up to 2000° F... 
Engineers come to the Flexitallic 
“storehouse” of gasket experience 
on important sealing assignments. 
Here is performance data on 
Flexitallic Spiral- Wound Gaskets 
in thousands of applications, 
under the most difficult sealing 
conditions... more than 40 years 
of finding the right gasket for the 
right flange to make the proper 
seal. 

Flexitallic Spiral-Wound Gas- 
kets, with their uniquely resilient 
construction, offer the basic 
advantages pf low seating stress 
and low. pdt stress. 


lexitallic, Gasket is engi- 


shock, 
ving and 
stresses. 
und V-crimped plies 
metal with alternating 
roper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175”, .250", 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2,N. J. 


Representatives in principal cities 


Cf7-- 


SPIRAL-WOUND GASKETS 


of thermal fj 
corrosion, 
unpredic 
Spirally- 


aC Er to megrpecific conditions 
. —~ 4 b: P 


; Ayeés, PRESSURE VESSELS AND PROCESS EQUIPMENT 
The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 

Teflon in Flexitallic Gaskets.” 

oe FLEATIALLIC 

Gasket. Look 

tos filles 


vok for tb ia 


N all sparal-wound gaskets are blexuallec. | 
tamped ito the netal spiral of every genuine Flexitalli 
, wf Ris | 


ur excl e bhlue-chye wnadia usher 
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pact t thre Kl Pase refinery 
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‘ { «Al < 
is 30.000 barrels daily, althoug! pres 
, 


entl ' running at nly 26.000 barrels | 
i la Phi Platforn ! il) Dye ft | 


Gulf Chemical Plans 
Florida Ammonia Plant 


\ $22,920,000 plant 1 ly built 


rriiec 

vill b 
Plans tor sult ( 
i pom} esearcl pl 
Nat nal Resear 
bridge, Mass 
nance ] 
tire Be 
subsidi 
ly Wk t 
$13.4 mi 
panies ! 1 its | vs, tor a liunite 
tine I nal ! available t 
Natior ] les cl t rice ormmally 
pal ul t Stage 


de (sa 


IR 


INDUSTRIAL No. A3-65 


lay centrifugal pump with vulcanized -rubber-lined 


= vhs decyshor sl 7 . “ “angio ! a casing and molded-rubber impeller. 
amet anne? Base has rubber-covered floor. 
chloride It 3 

mona taciities 

lar ary 1956 


ties shortly. thereafte for corrosive and noncorrosive liquids 


Pure to Head Group to 


; The latest i matneerina lesien is inc ated 
1e latest in pump engineering and design is incorporatec 
Build Gasoline Plant . Srennaggee Me 
\ ; "aameger™ in INDUSTRIAL centrifugal pumps for maximum efficiency 
central gasoline pla vill bb 1 : ; : 
lo’s 1 ; ld under ar and severe, continuous service. Lined with soft rubber for 


Colora 
Meesteant Ceatnes Oy Seeems aves abrasive slurries or hard rubber as specified, balanced ro- 
Sank Whe keeeemes eine coli fer te tating assembly mounted in ball bearings, corrosion-proof 
— ome held tor pr stuffing box to permit external liquid seal if required, easily 
iy Wataas Ot Citable Dik Sinai removable packing gland nut and ample space for repack- 

ing stuffing box, simple adjustment of impeller clearance 
ane * stag is are some of the features. 
ene, 2. the _" SIE Ne ro These pumps are made in a range of sizes with capacities 
to operate aad up to 240 gpm., operating heads up to 240 feet, and %4 to 
Se ee bntedheangy Baer a4 oe 15 hp. They are furnished either with or without base, 
ne ee ee ae saveent t ~ motor, and coupling 


est mm the rol 1 are alot () 


perators in the hel Complete Information on Request 


Petroleos Mexicanos Puts 
Lube Plant in Operation 
A new $25 million lubricating il pl 


' 
n the State t (suanajuat Mex 
net 


PRESSURE FILTER: 

INDUSTRIAL (pene 
RUBBER LININGS 
HEAT EXCHANGERS 


tion FILTER & PUMP MFG. CO. CENTRIFUGAL PUMPS 


5924 Ogden Avenue @ Chicago 50, Illinois 





expected to b u nit 
, cael 
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urray 
urbines 


A Murray condensing extrac- 
tlen turbo generator unit. 
Rated capacity is 2500KW. 
inlet steam is at 400 *G. 
650° F. 1.1. with automatic 
extraction at 100 *G. 





| other maim 


Who's Building. ee 


Salamanca refinery, the plant includes a 
vacuum distillation unit with a capacity 
of 14,000 barrels a day, a deasphalting 
unit with a capacity of 5400 barrels a 
day, and a furfural extraction unit of a 
$850-barrel-a-day capacity 
rhe MEK solvent-dewaxing unit wil 
have a capacity of 2400 barrels ot lubri 
cating oils and 45 tons of wax. The va 
uum distillation unit will send the capac 
rising from 30,000 ¢ 
Residuum fron 
from three 
units, will be 


ity of the refinery 
10,0000 barrels a day 
this unit, as well as that 
processing 
additional charge stock for 
racking unit at the main plant 


available as 
the thermal 


Socony Awards Contract 
For New Sovaformer Unit 


The Fluor ¢ orporation, L.td., Los An 
veles, has been awarded a contract for 
the design, engineering and construc 
tion of a new 20,000-barrel-a-day Sova 
former umt and a pretractionating unit 
tor Socony-Vacuum Oil Company, Inc 

The unit will be built at Socony’s 
Paulsboro, N.J., refinery. Preliminary 
work will get under way immediately 
by Fluor’s Mid-Continent Engineering 
division at Houston. Completion of the 
project is scheduled for July, 1955 

Fluor will convert an existing thermal 
reiormer unit with gas recovery and 
treating facilities into the prefractionat 
ing unit, which will operate with 14,500 
a day of naphtha feed. The sec- 
produce 1600 barrels a day 
$700 barrels a day of light 
gasoline and 8200 barrels 


barrels 
tion will 
of butanes, 
Straight run 
a day of naphtha 

The Sovatormer 
will operate with 
ot napl tha feed, 
propane, butane and stabilized 
ate 


stabilization section 
20,000 barrels a day 
producing fuel gas, 
retorm 


| Trinidad Leaseholds Adds 


Murray Turbo Generator units can be furnished to 
meet your special requirements in sizes up to 3000KW. 
Condensing and non-condensing types with or without 
extraction and/or mixed pressure features can be 
furnished. Whether you require a small inexpensive 
standby unit or a highly efficient, and reliable source 
of power, Murray has a design to fit your needs. 


Consult your local Murray representative who will 
gladly help you select the unit most economically 


suited to your conditions. 


MURRAY 


IRON WORKS COMPANY | 





BURLINGTON, IOWA. 


Builders of Steam Power Equipment for Three Quarters of a Century 


For more data on advertised products, use Readers’ Service Cards, last page 


1500-Barrel Platformer 


The first step in a modernization and 
expansion program has been completed 
at the Port Credit, Ont., Canada, re 
finery of Trinidad Leaseholds (Canada) 
Ltd. with the placing into operation 
of a 1500-barrel-a-day UOP Platform 
me unit 

Addition of the $1 million Platformer, 
nd to go on stream in Canada, 
refinery to tmecerease 
to 8000-barrel-a-day 
because straight run gasoline formerly 
thermal cracking unit 
Platformed; therefore, 
charged to the 


the sec« 
has enabled the 
its crude capacity 


processed im a 
now is being 
more heavy oil may be 
thermal cracker 

The Platiorming unit, built by Procon 
Canada) L.td., was erected in record 
time, gomg on stream five months after 
Provision was made 
its capacity t 


ground was broken 

im the design to imcrease 

300 barrels a day 
Universal Oil Products (¢ 


engineered and 


ompany cle 
signed, licensed the 


Platforming unit 


Caltex Starts Test Runs 
At Philippines Refinery 


()perations have been initiated on tw 
Batanges, Philippine 
tf Caltex (Philippines 


major units at the 


slands, refinery 
Inc.) 
bec | 





Reasons Why 


1. GILSULATE— Easy to install 

Just pour it on, tamp it down 
and backfill. Run heat through the 
pipes (up to 520°F)...and the job 
is completed. No need to remove 
rocks from backfill; no problems of 
cramped space or multiple piping. 


2. GILSULATE—Cost Less per 
Installed Linear Foot—No skilled 
labor needed... requires no me- 
chanical sheaths, special protec- 
tive devices, or costly installation 
procedures. 


with new modern triple-zone GILSULATE® 








Mwy S / 
ZONE 1 pense sem:-plos- une >’ wy we 
tie coating bonded tightly to Wik K 2M ney, we Mix 
pipe surface. This Zone is 
waterproof and a thermal 
and electrical insulator 


4 ZONE 2 Sintered tone 
provides excellent thermal 
insulation under wet or dry 
conditions Zone 2 is also 
waterproof 





ZONE 3 Unconsolidoated 
GILSULATE perticies provide 

HH] thermal 
and o high leae carrying co- 
pacity 


-_“~e- 











THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND PIPES 


AMERICAN GILSONITE COMPANY, SALT LAKE CITY, UTAH 
Affiliate of Barber Oil Corporation and Standard Oil Company of California 
Distributors in principal cities of United States and Canada 


y [9054 4 OL} { . i : For more data on advertised products, 


3. GILSULATE— Delivers Per- 
manent Triple-Zone Protection— 
Three tough, massive circular 
sheaths completely and perma- 
nently protect the pipe, cut heat 
loss down to 8% to 11% of bare 
buried pipe. Triple-zone protects 
against all buried line corrosion 
conditions: water, roots, acid, al 
kalis, bacteria, ete. 


Fill in coupon for com plete details 


American Gilsonite Company 
134 West Broadway 
Salt Lake City, Utah 


Please send me further information on GILSULATE 
NAME 
TITLE 


COMPANY 


ADDRESS 


use Readers’ Service Cards, last page 





‘-* FreeFlow GASKETS 


made of TEFLON* 


JOHN CRANE’ Freeflow Construction 


Gosket flush with pipe |. 0 allows 
completely unrestricted flow 

No or pocket — insert flush with | DO 
of envelope. No donger of rupture 
dve to expansion of entrapped or 


at high temperatures 


Envelope extends bey 


a a 


FOR EVERY 
CORROSIVE SERVICE 


oF 


“John Crane’s’”’ FreeFlow construction and chemically inert Teflon 
have been combined as the answer for gaskets in corrosive service. 
This new construction assures a flush fitting with the I.D. of the pipe 
and the inner wall of the Teflon envelope, not possible with the 
ordinary “wishbone” type gasket. (See drawing above). 


This means elimination of 
1. Flow restriction and turbulence in the line 
2. Danger of rupture at high temperature due to entrapped air 
between gasket insert and Teflon envelope. 


“John Crane” Teflon FreeFlow gaskets are impervious to prac- 
tically every known chemical or gas and are unaffected by tempera- 
tures from 100° to +482°F., depending on the insert material. 
They are available in all shapes and sizes for a wide variety of appli- 
cations, such as glass lined, porcelain, pyrex and similar equipment, 
including reactor ketties and pipes, distillation columns and nozzles. 

Request full information on “John Crane” 
FreeFlow gaskets for your particular requirement. 
Ask for our informative booklet, The Best in Teflon, 
for other important technical and application data. 
Crane Packing Company, 1820 Cuyler Avenue, 
Chicago 13, Illinois. In Canada: Crane Packing Co., Ltd., 
617 Parkdale Ave., N., Hamilton, Ont. 


DEPEND ON "JOHN CRANE” TEFLON PRODUCTS 


* Du Pont trademark 


CRANE PACKING COMPANY 
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Who's Building... 


unit has started and the propane 
carbonization unit is on. stream 
official opening of the new refinery ts 
scheduled for December 11, 1954. The 
refinery took two years to build and 
cost about $30 million. It is designed 
to process 13,000 barrels of crude oil pet 
lay Products will include’ gasoline, 
kerosine, diesel oil and industrial and 
bunker fuel 

The main processing facilities of the 
refinery, 72 miles south of Manila, im 
clude a two stage crude distillation unit 
to which crude oil is first imtroduced, a 
propane decarbonization which prepares 
feed for the cracking unit, the fluid 
catalytic cracking unit and a polymer 
vation unit for the production of hi 


octane gasoline 


Sun Will Build 
Petrochemical Plant 


\ large ammoma plant will be built 
Sun Oi Company at its Marcus 
ok, Pa, refinery in line with the 
company's plans to enter more exten 
sively into the held ot petrochemicals 
The new anhydrous ammonia plant 
to be completed late in 1955, wall have 
a capacity of 300 tons per day. It will 
represent an investment of approx! 
mately $9 million and will utilize by 
product hydrogen from catalytic re 
forming plants, one of which produces 
the aromatic chemicals benzene, toluene 
and xvlene The other cat reformer 
now under construction, will produce 
hich octane gasoline components, Bot! 
plants are at Sun Marcus Hook re 
hinery 
Sun has awarded the contract for the 
process design cnemecrng and con 
struction of the ammonia plant to Cata 
lytic Construction Company. Engimeerins 
vork on the project has already Started: 
truction work is to begm im lanuar 


Battelle Institute Plans 
Large Expansion Program 


Plans tor a $1,535,000 expansion 
its nuclear-energy research facilities have 
been announced by Battelle Institute 
Columbus, Olhto 

The new facilities vill be used tor 
enlargement of the imstitute’s contract 
research tor immdustry and government 
in the atomiec-energy field. They are im 
addition to present tacilities available for 
nuclear research, m which the mstitute 
has $2 million mvested 

All tunds for the expansion program 
already have been appropriated by the 
institute's board of trustees. Construc 
tion of a nuclear eactor, a reactor ce 
velopment laboratory, and a_ nuclear 
fuels laboratory is scheduled to begun 
shortly. Plans also call for the mstalla 
ta large cobalt-60 source 


OGD May Seek to Raise 
Refining Expansion Goal 


The Othee of Defense Mohbilizati 

ill likely be asked to expand the pres 
ent oil refining capacity goal of 8,750,000 

per day by January 1, 1956 
sme will be othcials of Interior Dx 

partment’s Oil and Gas Division, whe 
iren't revealing their plans at this time 
However, it ts known that applications 


received to date t 


t rapid tax an 
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Lowest Cost 


Packaged Compressor Plant { ».°itepst. 


Installed 4 








Operating Profits Increased — 


PACKAGED COMPRESSORS OPERATE GAS LIFT...CONSERVE FLARE GAS 


SEABOARD OIL COMPANY designed their Plymouth Designed into Beaird’s flexible packaged com- 
compressor station to meet rapidly increasing pressor is an automatic speed control to adjust 
gas lift requirements and to convert to profits for variations in the rates of gas production. The 
1,500,000 cubic feet of gas being flared daily. #1 unit is operated at constant speed while the 
speed of the #2 unit is automatically increased or 

With an eve toward future development of the 
field two Beaird-Ingersoll-Rand packaged com- 


decreased to maintain a constant suction pressure 
pressors were installed. These units have a com- A plus feature of the Plymouth station is it 
bined capacity of 3,140,000 Std. cu. ft. of gas per automatic operation. Built-in control guard the 
day when operating with suction at a constant plant day and night 0a t sudden chang a 
pressure of 28 psig and discharging at 750 psig operating condition rhe entire installation ha 
Necessary controls are incorporated in the design required no additional personne] 
to operate at discharge pressures ranging from Beaird packaged compressor plants are also 
750 psig to 1000 psig. There is ample capacity adaptable to gas boosting, repressuring, air com- 
for gas lifting and the delivery of excess gas into pression, refrigeration, pipeline testing and other 


the sales line services in the field where gas is compressed 
equire ments 


BEAIRD COMPANY. 


r Contes . 3 
Shreveport, Louisiana | Fe & a OPS es rane eet 


ANHYTOROUS AMMONIA LP GAS SYSTEems 
tQuMmmeENT 


PACKAGED CAST Sree reessuert 
MACHINING MANUFACTURING STEEL WAREHOUSE COMPRESSOR PLANTS FITTINGS ULE STORAGE 




















what a change... 
in gasoline! 


Some of the biggest changes in the constantly changing automotive 
field are the hardest to see —the changes in gasoline. Actually, there 


have been great improvements in gasoline over the years. Except for 
the introduction of tetraethyl lead in 1922, most of the changes have 
come through improved refining methods. 

Shell Oil Company has been in the forefront of research to provide 
more efficient gasoline. One result of this effort is TCP, which has 
opened a new era in fuel improvement through the use of chemical 
additives, TCP is another example of how Shell research contributes 


to progress by being first with better petroleum products, 


SHELL OIL COMPANY 
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Capacity witht 
the goal. OGD 


thon Ww lace refining 
50,000 barre! r day of 
checked ! tstanding certificates 
and found that construction plans 
are “firm.” ODM its expected to approve 
any OGD request for refining program 
expansion in view of the President's tax 
program for essential industries 


ODM Grants Write Off 
On $30 Million Plant 


One of the largest grants ever approved 
in the fast tax write-off program has been 
given to Texas Butadiene & Chemical 
Corporation on its plans to construct a 
$29,599,000 plant to produce aviation 
alkylate from available normal butane. 

The Office of Defense Mobilization 
granted certificates permitting the com- 
pany to write off at the fast rate $25,- 
759,000 at 100 percent, $3,430,000 at 45 
percent and $140,000 at 15 percent. The 
large grant at 100 percent is in line with 
the government’s drive to boost the coun- 
try’s capacity for producing aviation 
alkylate. 

lo be 
the outskirts of 


Has 


these 


incentive 


located at Settegast, Texas, on 
Houston, the project in- 
cludes dehydrogenation, isomerization and 
alkylation equipment, in addition to fa- 
cilities needed to finish the by-product 
butadiene. The plant will turn out a 
variety of products, including 5000 bar 
rels a day of aviation alkylate, and 
butylenes and butadiene. 

Participating in the recently formed 
Butadiene & Chemical Corpora 
William R. Staats & Company 
Angeles, Witheim & Company 
and the Carl M. Loeb, Rhoades & Com 
pany of New York, Warren Petroleum 
Corporation, Tulsa, and The Fluor Cor 
poration. Robert L. Purvin, of Dallas, is 
president of the corporation 

Warren Petroleum is scheduled to 
supply butane to the new plant; Fluo: 
is to handle construction 

These projects, including company, 
location, facilities, amount certified, and 
percentage breakdown, also received 
ODM approval for fast tax write-off 

Texas Natural Gasoline Corporation 
and H. W. Bass & Sons, Inc.—Grayson 
and Cooke counties, Texas, addition to 
existing gas gathering system and natu- 
ral gas processing plant to increase re 
covery of natural gas liquids, $1,336,900: 
$1,068,900 at 65 percent, and $168,000 at 
40 percent 

Texas Natural Gasoline Corporation— 
Cooke County, Texas, gathering system 
and natural gasoline plant to recover 
natural gas liquids from 60 Mmef a day 
ot available natural gas, $6,711,000 
$249,000 at 100 percent, $5,888,000 at 65 
percent, and $574,000 at 40 percent 


Texas 
tion are 
of Los 


Husky Buys Refinery; 
Plans Capacity Increase 


Husky Oil and Refining, Ltd., 
purchased Riverlake Oil, Ltd., including 
its refinery located on Lake Superior at 
Fort Williams, Ont., Canada, and 
marketing outlets in the Great Lakes 
area 

\n agreement to purchase about 100 
acres of waterfront land adjacent to the 
has also been concluded 
are under way to expand the 
refining capacity to 5000 barrels 
it day and to install additional 
tor making the high grade gasolines and 
diesel fuels. A new asphalt refining and 
manutacturing plant to make all types 

asphaltic products will be constructed 


has 


refinery 
Plans 

present 

facilities 


er, 1954-—Perro.eun 


Texaco Lets Contract 
For New West Tulsa Unit 


let for the 
-Platformer 
refinery oft 


con 
unit 


Contract has been 

struction of a Unifine 
for the West Tulsa 
‘Texas Company. 

Designed to process 9000 barrels ot 
straight run naphtha, this combination 
unit will produce high octane gasoline 
with a controlled low sulfur content 
The unit will incorporate two large 
heaters and four high temperature re 
actors. 

Contract for the process and mechani 
cal design and for construction of this 
unit has been let to Refinery Enginee: 
ing Company of Tulsa. Engineering and 
material procurement is under way in 
the engineering company’s Tulsa office 

This unit is one of ten similar units 
now under construction or in operation 
in plants operated by Texaco and its 
subsidiaries in the U. S. and Canada 


Who's Building... 


Shell Development Will 
Expand at Emeryville 


Shell Development Company has signed 
an agreement to purchase the property 
and buildings adjacent to its Emeryville, 
Calif., research center from Western 
Klectric and Pacific Telephone and 
lelegraph Companies, By the purchase, 
which still the spared of the 
California Public Utilities Commission, 
Shell will acquire three buildings, whose 
190,000 square feet of floor space will 
expand the company’s working area by 
50 percent 


nec ds 


approximately 

The three buildings acquired will be 
completely remodeled into laboratories, 
and related work 


offices, areas 


Construction Capsules 


Solvay Process Division, Allied Chemi 
cal & Dye Corporation, has started pro 
duction at its new Moundsville, W. Va 
chloromethane plant. Under construction 
for the new plant adds four 
new company’s line ol 
alkali chloride 
methylene 
tetrachloride 


over 
produc ts 
chemicals 


a year, 
to the 
methyl 
chloroform 


chloride, and car 


bon 
Air Reduction Company has enlarged 


the capacity of its Hygirtol hydrogen 
plant in Louisville, Ky. Design, engi 


on the 
Com 


work 
Girdler 


construction 


by The 


and 
Was 


neering 
project 
pany 


done 


Ashland Oil & Refining Company las 
started construction of a Houdriformer 
unit at the No. 2 plant of its Catletts 
burg, Ky., refinery. The new unit will 
have an &8500-barrel-a-day pre-treating 
capacity and 6000-barrel-a-day reform 
capacity. Catalytic Construction 
Company is engineering and building 
the unit, which is scheduled for comple 
tion im mid-1955 


nin 
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GALLONS Gag BARRELS 


Whether your liquid measuring problem involves 


Sitmassy 


Cin + TANK 


Wr 


WILL GIVE YOU ACCURATE—AND 


CARS 





COMPLETELY AUTOMATIC — BATCHING 





717 KENTUCKY AVENUE 





HETHERINGTON @& 


If you have a liquid batching 
ont epee involving either 

ghi or heavy liquids, it will 
pay you to investigate the 
Fluidometer System. This 
completely automatic system, 
with its exclusive automatic 
reset, gives accurate, depend- 
able batching and is adapt- 
able to practically any liquid 
measuring problem, whether 
it involves gallons, barrels, 
or tank car lots. Available in 
either jacketed or unjacketed 
construction. Write for Bul- 
letin Fl-49. 


INDIANAPOLIS 7, INDIANA 
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Lion Oil Opens Barton Plant 


rton Plant, Lion's new petrochemical installation, shows anhydrous 
In the distant background is the ammonium nitrate 
area with its two 208-foot pelleting towers 
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remember... there’s more to fire protection 
than just the devices 


Many firms manufacture excellent protective devices. In fact, 
those offered by Blaw-Knox are among the finest. But 
more important is the way in which these devices are put 
together into a fire protection system. 

For example, a Blaw-Knox Automatic Fog System, con- 
trolled by rate-of-rise thermostats, springs into action in- 
stantly when activated by temperatures rising at an excessive 
rate. A smothering blanket of millions of finely divided 
particles of quenching water absorbs and dissipates heat 
cools dangerously hot equipment and chokes off fire’s vital 
supply of air. At that same instant, alarms sound. The 
damage is confined and adjacent areas are protected. 

Without such a system, engineered and installed to guard 
against your specific hazard, the most effective Gevices are 
worthless. 

Fire strikes quickly and when least expected. Be prepared 
to strike back with a Blaw-Knox Automatic Fog System. 

Blaw-Knox will engineer and install the type of system 
that will provide you with a maximum of protection at 

N a minimum of cost. Let a Blaw-Knox Fire Protection 

Engineer study your needs, and submit a cost 
estimate and layout. There's no obligation. 





BLAW-KNOX FIRE PROTECTION 
SYSTEMS carry approvals of 

all insurance underwriters 

* Deluge Systems + Wet Pipe 

Systems + Dry Pipe Systems 

+ Water Spray and Fog Systems 

* Rate-of-Rise Sprinkler Systems 

* Foam and Carbon Dioxide 

Extinguisher Systems 


You'll be interested in the 

new Blaw-Knox booklet, 

‘Fire Can Destroy Your 
Business.’ There's no charge. 
Write for it. 


“Little Joey Sprinkler”’ 
always on the job 





BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
Pittsburgh 33, Pennsylvania 
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Reviewing New Books... 





Corrosion 


Corrosion Problems and Prevention in 
the Chemical and Petro-Chemical 
Industries, Organization for Euro 
pean Economic Cooperation Publi 
cations Office, 2002 P Street, N. W 
Washington 6, D. C. $.50 


Here is a look at the corrosion prob 


lem in U. S. plants through the eyes of 


European experts. Sponsored by the 
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() EK. E. C., a mission was organized for 
4 SIX tour of the U. S. heavy 
chemical industry, light chemical indus- 
try and the petrochemical industry. Re 
sults of the study are organized in the 
book according to the theory and method; 
protective techniques; and anti-corrosive 
ind heat The book 


includes recommendations to European 


weeks’ 


resisting materials 


and engineers on 
best fight against corrosion 


executives 
make the 


" 


TURKISH BATH for TIRED TOWERS 


Steel plate suffers from stress and strain, even as you 
and I. So, FLINT STEEL puts completed units through 
a stress-relieving treatment, in this giant 85-foot long, 
car-type bake oven. Heated up to a minimum of 1100 
degrees Fahrenheit, the molecules in these steel plates 
“relax’’, and the stress-free tower which emerges will 


be stronger — more durable 


Just one more example 


of the careful engineering and process- 
ing which go into each piece of TULSA 
TYPE equipment made only by FLINT 


STEEL CORPORATION. 


Write for our General Catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


For more dato on advertised products, use Readers’ Service Cards, last page 
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PETROLEUM 


Petroleum Tests 


Fisher/Tag Manual for Inspectors of 
Petroleum, 28th Edition, Fisher Sci- 
entific Company, 717 Forbes Street, 
Pittsburgh 19. $1.75 


This 1954 Fisher/Tag Manual is a 
new book from cover to cover, a radical 
departure from the “little black book” 
familiar to veteran oil chemists. The 
new edition has larger pages, so text and 
tables can be more legible (yet it is still 
pocket-size), is bound in neat dark blue 
for ease in identification. 

The 220-page manual now gives all 
the essential details for 35 of the most 
widely used tests for the basic physical 
and chemical properties of petroleum 
and its products, such as gravity, color, 
viscosity, distillation range, vapor pres- 
sure, gum content, sulfur, carbon resi- 
due, flash point, water and sediment, 
melting point, cloud and pour points, 
and consistency 

The most useful of the conversion 
tables adopted internationally in 1953 
are reprinted in full; others are abridged 
\ variety of other tables have been 
added—21 in all 


Synthetic Rubber 


Synthetic Rubber, John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 
16. $18 


This work has emerged from the col 
laboration of 38 authorities as the first 
exhaustive account of the science of 
technology of the subject. It was edited 
by G. S. Whitby, editor-in-chief, and 
C. C. Davis and R. F. Dunbrook, and 
prepared under the auspices of the Di 
vision of Rubber Chemistry of the Amer 
ican Chemical Society 

Recording the full details on research 
and development during the past 15 
vears, much of it carried out under gov- 
ernment sponsorship, the book is in- 
tended for rubber chemists and tech 
nologists, polymer chemists, and general 
industrial chemists who require specifi 
information in the field 

rhe authors review the manufacture 
of the necessary raw materials, their 
conversion into synthetic rubber, and 
the industrial utilization of the product 
Che volume also includes the postwar 
developments on the chemistry and 
physical chemistry of synthetic rubber 


Control Problems 


Process Control, A. J. Young, Instru 
Publishing Company, 845 
Avenue, Pittsburgh 12 


ments 


Ridge 


This book is designed primarily for 
the plant engineer, chemist or instru 
ment engineer who wishes to install and 
operate process control equipment and 
to take tull advantage of it to increase 
the efficiency of process operation 

ro do this, it is necessary to under 
stand the control problem, the operation 
of closed-loop control systems, the modes 
of control, the types of controller availa- 
ble, and the causes and effects of the 
time lag and the inherent regulation of 
process and plant 

This book explains the princi 
ples, without use of advanced mathemat 
ics, and with emphasis on the factors 
which are of tmportance in practical 
application. It also provides extensive 
coverage «ol commercially available cor 


basi 


trollers 
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Meet Our Authors... 


Continued from page 214 


working with new products for the 
petroleum industry. In the course of 
their work, in which they are brought 
together regularly through inter-depart 
mental cooperation, they observed 
phenomena which they though would 
have widespread interest, PETROLEUM 
REFINER thought so, too, and in this 
issue the authors report their observa 
tions 


Walker, who was born at Mount 
Pleasant, Iowa, was granted a B.S, de 
gree from lowa Wesleyan College in 
1930, and a Ph.D. degree from the 
University of Chicago in 1935. Follow- 
ing graduation he held a postdoctorate 
fellowship at the University of Chicago 
for two years, spent two years with 
Armour Research Foundation and then, 
in 1939, joined Nalco. His service there 
has been interrupted only twice, for 
work at the University of Chicago and 
for the U.S. Navy 


Chicagoan Stanton attended the Cen 
tral Y.M.C.A. College at Chicago and 
the University of Illinois, making the 
all “A” Honor Roll one semester and 
winning honors in his freshman and 
sophomore years. His industria] back 
ground consists of work in _ research, 
gasoline plant operation, and at The 
Pure Oil Company as resident chemist 
and acting assistant superintendent. He 
has been with Nalco since 1952 


McCormick and Wetzel 


Represent Working Team 
E. B. McCormick and Otto K. Wet- 


zel, Jr., “Water Supply from Sewage 
Effluent,” page 165 


Purvin & Gertz, consulting engineers 
ot Dallas, Texas, are consultants to Cos 
den Petroleum Corporation, Big Spring, 
Texas. So it’s just natural that under 
this arrangement, representatives trom 
the two companies would work together 
And that’s how these co-authors got 
together: E. B. McCormick is chief en 
sneer at Cosden, Otto K. Wetzel, Be... 


is process engineer with Purvin & Gertz 


McCormick, a Purdue University gradu 
ate, B.S. in chemical engineering, has 
been with Cosden 12 years: He previ 
uusly was with Shell Oil Company 14 
years Quiet-spoken, methodical M« 
Cormick attended a PerrotrumM REFINER 
editorial planning conference last year, 
offered sound suggestions. He's probably 
best known (to those who know it) as 
the father of pretty Pat McCormick, the 
Texas Western College « ed who made 
the pages of the nation’s magazines 
when she won success in the bullrings 
of Mexico. She again made news re 
cently when she was seriously gored 
Speaking for himself and his wife, M« 
Cormick says he doesn't watch his 
daughter fight. “I saw her once, and I'll 
never go through that again.” 


Wetzel has been in his present posi 
tion for four years, working on all types 
of processing problems. A graduate of 
Massachusetts Institute of Techn logy, 
he worked summers with Stanolind Qul 
& Gas Company during college. He 
spent three years in the Natural Gas 
department of Magnolia Petroleum Con 
pany prior to jommg Purvin & Gertz 
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Seven ellipsoidal-roof tanks 
insulated for large mid- 
continent chemical! plant 
Flow-meter chart shows 
composite of tests 
which resulted 

in exceptiona! 

fuel savings 

for large 

oil pro- 

ducer 
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“FUEL SAVINGS TRULY AMAZING” 


says top executive recommending 
new tank insulation method 


PAYS OUT COSTS 
IN 4 TO 18 MONTHS 


We quote from a letter one big 
oil company wrote another about 
the Nicholson & Galloway 3-stage 
Tank Insulation Method: 


“We have had seven of our larger 
asphalt storage tanks insulated 
by their method of aluminum 
cladding... over a period of two 
years. The results in fuel savings 
have been truly amazing and far 
beyond our Engineering Depart- 
ment’s expectations. The work 
has been carefully supervised and 
handled and we can recommend 
this firm and their methods most 
highly to you.” 


For details on cost of insulating 
your tank or vessel send for 
Pamphlet P. 


Phone ENright 9-5004 


Stage 1 Tank or vesse! surfaces are divided into 
areas bounded vertically by channel sections 

Stage 2 Insulation of any specification or thickness 
is snugly installed within these areas 

Stage 3 .024 Corrugated Aluminum Sheathing, As- 
bestos Transite, Monel or Stainless Steel then covers 
and protects insulation for life of tank. 


Conventional insu- 

lation shreds and Three asphalt tanks 50-foot 
falls loose when diameter 48-foot high insu- 
weather - proofing lated for large southwestern 
fails and metal oil refinery. 

bands expand. 


For more data on advertised products, use Readers’ Service Cards, last page 











“wt 


API Meet Presents Topflight _ Re 
Speakers, Recognition Features 10s Sun acs 


Measuring, Sampling and 
itte Bert Martin, retired, 
vice Pipe Lua omp; Safety 
as secre ina m 194 -and Henry | rd, found omuinittec 
McKa rd Motor Company, in 1946, The un Oil Company 
Robert Vas no presentation in 1952 In the Onl Ine 
DD. Clay For Pratt. the API Gold Medal is o1 nittee: Donald R 
1Av yutstand ne otf manv high honors that hay o woration; A 1) kubank 
feature } LAr '" Meeting wa A past presi Refining Corporation; 
the Americ eu istitute W lent of the American ford, Continental Oil Comy 
ation of Petro ’ Hill, Carter Oul Compar 
! logists, he David Rocketeller was 
ana first recipient the featured speaker be i 
the ) roup’s Sid session of the Division of Refining 
owers Medal n Mor da November ‘ 
In 1948, | Thre 
\merica Institute of , 
Mining and Metal 


lurgical kngineers 


afta 


se sessions were to have attracted 
arge attendance at the meetimg 

Safety and Fire Protection Services, 
which was to have featured two promi 
nent speakers. Joseph P. Walsh, general 


aw arde d 


Anthor 
ML. lal 4 , counsel of Sinclair Oil Corporation, was 
t il el 1 


} | ' as to have spoken to the group on the API 
sop seminal highway safety program, and Stanley 
Pratt Learned, assistant to the president of 

; Phillips Petroleum Company, and head 

1 ot tine rand producing petroleum “t. ' 
ice of finding and | a ee of the Oklahoma Safety Council, was to 
Born in Phillipburg, Kan., Pratt be e discussed “What Oil Companies 


" mprovil 


technique and 


*} 
oil career in the Philippines for Can Do to Reduce Highway Accidents 
‘ unent of tl Islands, returt ~ , :, 
yng ; Symposium on Measurement, which 
‘ ! 


ry m 1916. He becan : , 
as ave taken up a discussion mm 


Humble Oil & Refhning 


1OTR ind 1 ‘ steadil 


asuring, sampling and testing crude 


and petroleum products These speak 


‘ 
7 
: } 


ranks, became, im 1937, a 
‘ 
ndard Oil Company (N. J.) . 
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rs were scheduled to have presented 


British American Oil Ce 
November 10. Deputy Secretary th ho were hav Ltd. “Methods of Bulk-Oil 
on and General Clay, who is now cl ipprectatior ! ment and Desired Improvements’; 
ot Contmental , MeClhntock ksso Standard 
be on the program i , “A Glance into Bulk-Oil 
general session Thursday ment of Future’; and G. H. Supy 
ning, November 11 leum Corporation, “Man 


Other prominent leaders of in: Williams Succeeds Day in wement at Bulk-Oil Measurs 
| business wl were to have addr ‘ . aX t 
dear sig a th “| WPRA Executive Position 


ident and a dire f Stan au Willian Isa. Okla Session on Fundamental Research on 


iny (New cy W. M whey appointed nm ry-treas Composition and Properties of Petro- 
t the Independent IP leum We leum, at which these eal hel 
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Walter ¢ leagle, former president and & Refining Company Comm 
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Pew, director and formerly president of Day first accepted a position witl ties of H 
Sun Ohl Company, im 1949; Charles | lulsa WPRA office in 1936. He was ay Molecular 
Kettering, director and consultant for pointed temporary secretary-treasure * S. Ball, 
General Motors Research Laboratories of the association in 1939. For the 
mn 1948: William Ml Burton, rorme several vears he had served as exe 
president of Standard Oil Company (I: secretary and 
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THE REFINERY THAT WAS 
BOUGHT “SIGHT UNSEEN” 


, ‘HE owners bought this plant before the plans were on paper. You'll 


be doing that, too, when you sign a contract for your new plant — and 


you'll have to be sure of the qualifications of the firm you hire. 

McKee has a long, successful record of sound, practical engineering and 
construction of projects like yours all over the world. It’s the result of accu- 
rate analysis and thorough thinking-through of every detail of design, con- 
struction and equipment by a well-qualified staff of experienced technical 
specialists and field personnel. 


You can't buy your plant after it’s built, but you can make sure it will be 


yr _ 
Wile correctly designed and efficiently constructed when you call in McKee. 
- 
SA be 


. a 

- ; Arthur G. McKee & Company * Engineers and Contractors 
C Fe ngineerin Headquarters: McKee Building ¢ 2300 Chester Avenue ¢ Cleveland 1, Ohio 
° Offices: New York ¢ Tulsa, Okiahoma ¢ Union, N. J. ¢ Washington, D. C. 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 


» 
Services Canoda: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





Lubrication Session, which was to bl dS d H h 
, n : a ucceeas Mugnes as 
EE 33s, eart paper, wie Place af the. O vision | 
larketing,” by Petroleum Division Head 


Engineer in Petroleum 
Bb. G. Symon, Shell Oil Company 

au of mines Committee on Petroleum Statistics, Dr. Alex G. Oblad, associate manager 

and identif open session, which was to have featured of the Research and Development divi 

Sulfur Compounds im Me 4 presentation on the estimated demand sion, Houdry Process 

(Project 48) for the various petroleum products in Corporation, is the 


Pitzer, University o 19 as contained in a paper, “Petro chairman elect of the 
Petroleum Chemical 


Thermodynamic Propet cea -Chaittinaic tell tiie Uiendind (oles 
Division, American 


warbons and Related Con ” : 
tio y lo On y v r . 
(Peoiect $0) latvon by John W. 1 atwright, weneral Chemical Society. He 


ie Union O8 Comeen manavwer,. Distribution Economics de —s succeeds Dr cE 
ta Nitrogen Constituent partment, Standard Oil Company (In Hughes, chief of the 
Petroleum (Project 52) diana) Chemical and Physi 

cal Research division, 
Financial and Accounting Session, 


ee eee Texas Natural Elects Guy The Standard Oil 


‘ t 
- Company (Ohio) 
mptroller non Ohl Con Charles W. Guy has been appointed ee , 
Calif | \ unt ident of Tex Natural Gas Dr Robert K 
Wo ‘ Spe. on cco it » ) 0 exas Ni P ast . 
paar neg Sins - am. panama < ne = vellaggter = Smith, chief of Hou 
mmunication with Operating line Corporation He has been with dry’s Exploratory 


ment.” Texas Natural Gasoline since 1950 Research section, has 
Oblad been appointe d to 

succeed Dr. Oblad as managing editor 

of publications for the Petroleum Di 
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s 3 a Return of Iranian Oil to 
World Markets Gets Okay 


Restoration of Iranian oil to world 
markets for the first time since 1951 be 
came, for all practical purposes, a reality 
last month as the oil pact between Iran 
and the eight international oil compa 


ANY SHAPE nies was given final approval in both the 
ANY SIZE... Iranian lower house (Majlis) and the 

Senate. The pact now needs only the 
signature of the Shah, which is regarded 
as certain 


BUBBLE CAPS... 


Existing dies of 287 dif- 


ferent cap and riser designs, 
The Iranian oil industry was scheduled 
to resume activities early this month 
. "as 
ratios of related areas, are | While the 


as well as data on various 


pact has been negotiating 
available to your engineers the Iranian parliament, oil consortium 
diring planning Stages technicians have comple ted a two weeks’ 
survey of the Abadan refinery and an 
nounced that $35 million would be nceded 
to make the refinery and associated serv 
stantly changing petroleum , ices fully operational again. This ex 
refining and chemical proc- |” penditure would place the combined output 
a GLITSCH of the catalytic cracker, lubricating plant 
and aviation fuel bench at about 150,000 
barrels a day 


Practical ideas for improve- 
ments to keep apace con- 


essing are 
service of world-wide pro- 


portions. 


Drilling Company Head Buys 


Socony Olean Plant 
GLITSCH “TRUSS-TYPE” TRAYS | y | . 
( Simpson of the ¢ simpson 


Lightweight, simple, adaptable Drilling Company of Dallas, Texas, has 
purchased the Socony-Vacuum Oil Com 
pany, Inc., refinery at Olean, N. Y. The 
plant, one of the oldest refineries in the 
design is not restricted to standard- U. S. has heen for sale since May, 


with complete freedom of layout, 
GLITSCH “Truss-Type” mechanical 


ized patterns. You specify your when Socony-Vacuum announced plans 
process requirements to close it because of the decreased sup 
ply of crude oi! available in the area 

Simpson wll distmantle the machinery 

Your engineering staff can effect definite sav and equipment and ship some of it to 

ings in initial designing through GLITSCH Cuba where he has oil interests. He then 

; plans to offer the 112-acre property, in 

cluding several buildings, for sale for in 

dustrial use. Jay F. Steele, president of 

Pesco, Inc., of Pittsburgh will be Simp 
son's representative at Olean 


world-wide experience in plans, design and 


fabrication of tower internals 


Cost analyses of tower internal 


. The dismantling of machinery and 
equipment for fabrication in 
equipment will start within a few weeks 
a wide range of material are Che transfer of title probably will not 
Fritz W. Gutscn @ SONS. Inc available promptly be completed until January 


? O Bex 6227 


DALLAS 2, TEXAS Roosevelt Elects Morrow 


Pee E. Allan Morrow, officer and director 
89 » eRe ‘<4 — of Roosevelt Oil & Refining Corpora 
. a , 


oS LW iy ix thon since 1933, has been elected presi 
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What you will want to know about the 
ANTIOXIDANT SWEETENING PROCESS 


Since antioxidant sweetening offers many advantages, the 
chances are that you are looking for all the available technical 
information on the subject. 

In answer to a number of requests, Du Pont has prepared a 
comprehensive booklet on antioxidant sweetening. It contains 
more information on this subject than ever before published 


Your Copies of the above booklets 
can be obtained from any of the 
Du Pont Petroleum Chemicals Divi- 


, sion regional offices listed below. 
in one volume. 


Economy Features—The booklet presents information on 
how you may reduce your treating plant operating and equip- 
ment costs through Du Pont Antioxidant No. 22 as a sweeten- 
ing agent. It also shows how you may eliminate loss in gaso- 
line or octane number through the use of the process . . . as 
well as sweeten and inhibit your product in a single step. 
The booklet also gives many helpful hints on controlling 
the operational variables involved and on getting best results 
without adverse effects on your product. ‘eu eer 
In addition, a briefer, 4-page folder outlining the advan- Better Things for Better Living 


tages of antioxidant sweetening is also available from Du Pont. + + « through Chemistry 


Petroleum Chemicals 


NEW YORK, N.Y 1270 Ave. of the Americas Phone COlumbus 5.2342 

E. 1. DU PONT DE NEMOURS & COMPANY (INC.) ove rage Nay at a to Ave Phone RAndolph 6-8630 
. : . ©. Baltimore Ave Phone Tulsa 5-5578 

Petroleum Chemicals Division Wilmington 98, Delaware . HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone Blackstone 1151 
LOS ANGELES, CALIF 4612 So. Flower St Phone MAdison 5.1691 


IN CANADA; Du Pont Company of Canada Limited—Petroleum Chemicals Division, 80 Richmond St. W Toronto 1, Ont 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Building, 6539 Wilmington 98 Delaware 
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New manifold test unit proves— 


dbpc Antioxidant 
contributes no deposits 
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3- WAY 


SCALE VALVE 


Three antioxidants were tested in 
a blend containing 60°; 
cracked and 40°), thermal cracked 
gasolines. The antioxidants tested 


catalytic 


were 2, 6 di-tert-butyl-para-cresol 
(for which the Koppers trademark 
is dbpe) and antioxidants “A” and 
“Bother well-known commercial 
gasoline gum inhibitors 

The manifold test unit consisted ofa 
specially-designed manifold attached 
to a single-cylinder, air-cooled en- 
gine, with provisions for control of 
fuel rate and temperature. The air 
fuel mixture from the carburetor 
entered the manifold which was 
heated by two 500-watt, pancake 
electric heaters attached to the man 





L_ 


“MANIFOLO 


CFR AIR 
HEATER 
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ifold exterior. Manifold temperature 
averaged 255°F. 

dbpc (indicated in green) did not 
contribute to manifold deposits. Ac- 
tually, it tended to reduce deposits. 
Antioxidants “A” and “B”’ however, 
increased manifold deposits 

dbp: is safe to handle since it is 
non-toxic and non irritating. It is 
also more economical on a pound for 
pound basis than any other gasoline 
antioxidant now being used. For 
further information, write: 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. PR-114, 


Pittsburgh 19, Pennsylvania 


® SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
CHICAGO - DETROIT - LOS ANGELES 


For more data on advertised products, use Readers’ Service Cards, last page 


dent of Roosevelt, succeeding John F 
Boudler, resigned 

Other newly elected officers: Stanley 
Martin, vice president; Frank M. Mor 
van, secretary and treasurer, and T. J 
Williams, assistant secretary and assist 
ant treasurer 


Indiana Standard Names 
Five to New Department 


Five appointments in its new General 
kngineering department at Whiting, 
Ind., have been announced by Standard 
(nl Company (Indiana) 

|. A. Rueff, general foreman in the 
Light Oils Projeets division at the Whit 

refinery, and R. Fk. Butikofer, heavy 

ils and chemnnecal planning supervisor in 

thre Manutacturing department's Plan 

division, have been named head 

engineers, project engineering, m_ the 
new department 

1 R. Cherer, R. O. Luetzelschwab, 
ind S. R. Wells, Ir., all assistant gen 
eral ftoremen in the Whiting refinery’s 
projects division, have been appointed 
assistant head engineers, project en 
gineering, nm the new department 


Shell Chemical Gives 
Hughes New Houston Post 


H. | Huahe s, chief engineer ot Shell 
Chemical Corporation’s Houston plant, 
has been appointed to the plant's new 
post of assistant superintendent-tech 
nical. In the new position Hughes will 
will be charved with the establishment 
of a new Eneineering Development ce 
partment in thre plant to apply technical 
skills and advanced engineering know 
how to problems involving plant cor 
struction, mspection and maintenance 
He will al ‘ asstitiie ad nit ‘ 
responsibility for the Technolo 
partment and the plant laboratories 

|. W. Hyde, now assistant chi 
ineer, will succeed Hughes as 
chneinect { \W DeLong, 
Chemical’s head offies constru 


vroup, will replace Hyde 


tr 


Stanolind Will Close 
Old Vivian Refinery 


Stanolind Onl & (aas 
refinery have 


Emploves ol 
Company's Vivian, La., 
heen notifed that the 25-year-old retin 
ery will be closed im April, 1955, and 
the equipment turned over to VPan-Am 
Southern Corporation for salvage 

Phe Superior refinery at Vivian, with 
t capacity of 7000 barrels a day was 
built in 1929 by Dixie Oil Company and 
was acquired by Stanolind in 1931, Most 
f the plant's &5 employe S are expected 
to be transferred to the company’s plant 


wnsville, Texas 


Industry Storage Space Up 


>». petro 
leurm industry will hit 1,020,000,000 bar 


Storage capacity ot the U 


rels for crude oil, clean products and 


residual fuel by December 31, the Na 
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INSURE 


REFINING PETRE<O 


EFFICIENCY with ELECTRIC PROCESSING 


Recognized by leading re- 
finers as the finest de- 


DESALTING iceman 


higher salt removal per- 
centages. 


Acontinuous, automatically- 
controlled process, in a 
vapor-tight system, for 
acid treating lube oils and 


TR EATI | G similar stocks. 


DISTILLATE Provides accurately con- 
T R EATI iy G trolled processing for the 


acid, alkali, or doctor treat- 
Acid Contacting ing of distillate stocks, con- 


Caustic Washing tinuously and automatically. 
Doctor Treating 


PETRE<O. 


A DIVISION OF PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas + 1390 East Burnett Street, Long Beach 6, California 
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Fre Eanieat, Pinos ere 


tional Petroleum Council has been 
Ie rmed 


® e Ihe new figure is an increase of 16 
ve j f million barrels since March 31, 1948, the 
s ¢ NPC comngttee on petroleum storage 

eee capacity said in its report 


Cattell and Smith Get 


a, ™ owt / - ’ 
; 7 . New Posts in Bureau Shift 
; ~® » 4 Roscoe A. Cattell has been named 
; oe ke Washington headquarters division chief 
; \ of the Petroleum and Natural Gas Di 





A\\ vision of the Bureau of Mines, and 
y } \' Harold M. Smith has been appointed 
A ; \\ regional director of the Bureau’s Region 
6 sizes: IV, comprising Arkansas, Kansas, Lou 
%" to 6” — 
4-wheel cutters 
to 4” 


isiana, Mississippi, Missouri, Oklahoma 
and Texas 

The appointments were among many 
to new positions established as part of 
a reorganization of the Bureau based on 


f 
y 
, the report of a survey team made up of 
f persons from private industry. Secretary 
, n. | of the Interior McKay appointed mem 


bers of the survey team last year 

All of the new appointments will be 
come effective when the necessary 
changeover from the present Bureau or 
ganization can be accomplished, and the 
new organization is formally established 
This is expected to take place about 
January 1, 1955 


y 


Accountants Society Sets 
Up Employment Service 


The Tri-State Petroleum Assocutants 
Society is currently organizing a new 
program aimed at helping employment 
in this field. The expressed purpose of 
the new enterprise is to “furnish the 
operator with suggested names of ac 
countants who fulfill his individual re 
quirements and; to bring the accountant 
in contact with the operator requiring 
his particular skills.” This service is to 
be rendered without charge either to the 

e « operator or to the accountant 
Cut more pipe with less The Tri-State Petroleum Accountants 
Society was formed about ten years ago 
to furnish a forum for discussion of ac 


e 
wor wit | counting and tax problems concerning 
the petroleum and mineral industries 


Once you’ve put a Rifai Cutter on a pipe oes siren Three Get Reassignment 


and seen how easily and cleanly it rolls through outa, ony tublag In Cities Service Shift 


the metal, you won’t want any other kind. or thin wall 
conduit. S. R. McMurry, who has been on 


Smartly balanced for easy action. Tracks 

- : i special assignment in the Bartlesville 
perfectly—and special warp-proof malleable Okla., office of Cities Service Oil Com 
housing keeps it that way. High alloy thin- pany, has returned to Ponea City, Okla., 

. as manager of the Cities Service refine 

blade or heavy-duty cutter wheels, practi- ae ae 
cally no burr. For fast cutting with least 3 sizes for 4’ D. R. MecConnohie, who was plant 
effort, ask your Supply House for a RiItotD. to 24 "tubing manager during MecMurry’s assignment 


in Bartlesville is being transferred to 
/ oO : *s East Chicago, Ind., 
THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U.S.A, iS company © Past ineago, Thy 
( W. Rohler, who has served in 
various capacities at the Kast Chicago 
refinery, is the newly appointed chief 
process engineer at the Ponca City re 








ry 


Union Oil Elects Weaver 


Eimer H (Buck) Weaver has been 
elected a vice president of Union Oil 
Company of California. During the past 
year, he has been on loan to the U. S 
government as assistant director, Office 
of Defense Mobilization, in charge of 
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ECONOMIC STUDIES “ve 4tocesse Cvnluaion 








“Are we sure we're on the right track—process wise?” ... a question every 


company asks itself when planning a new plant or unit. 


Usually there are available more than one process for coming up with the 


desired end-product with or without certain desired by-products. The 


problem then is to decide which method is best when all factors are 


( onsidered, 


We offer our services in connection with such evaluation, bringing to the 


problem a very broad experience in many fields of processing such as: 


CA neering 


Design and Construction 
of Process Plants 
+ 
Design and Construction 
of Process Units 
* 
Process Evaluations 
+. 
Economic Studies 


Organic Chemical Synthesis 
Inorganic Chemical Processing 
Catalytic Operations 

Solvent Purification 


Separation and Refining of Organic Chemical Mixtures 
by conventional, azeotropic and extractive 
distillation, liquid-liquid extraction, crystallization 
Petroleum Processing: 
Topping and Vacuum Distillation 
Lube Oil Units 
Coal Tar Distillation 
Gas and Vapor Recovery 


Pharmaceuticals 


Should you contemplate employing out- 
side services for a study of all factors 
leading to a sound process evaluation, 
we'll be glad to discuss how we might 
be of help to you. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE, MASS, * 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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Texaco Appoints Staff 


For New Department 
Appot 


| ntment of administrative and 
its recently established 
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Dividends Rise 


( ' inftewrate 
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5 400.000 tor } first nine t 
$776 200. 000 
in 1953 


Demineralizers . 


A Cochrane Hot Lime Zeolite installation 
in a large Western Refinery. Hot Process 
unit at right is followed by eight 9-ft 
filters and zeolite 


15 b. ASME code 


vnits designed to 


Cochrame HOT LIME ZEOLITE 
assures higher quality water at less cost 


For economical modert . investigate 
the application of Cochrar 
the Hot Process 
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to appro. 
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ochrane Lime ! ro ‘ of 


and mu 
steam. By proy tmer | n be reduced to low 
ise Of high temperat produce ubst al sa 
d reduction of phosphate 
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ion exchange water conditioning equipment. t| 
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ervice des gle responsibility for enginec v. fabrication and 
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il coupon today! 


COCHRANE CORPORATION 
1. 17th St., Phila. 32, Pa 


> 


Cochrane 
COR PORATION 
5 N 7) TREET. PHILADE A PA 


] ¢ 17OCa 
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n 


Repre 
¢ } 


pa a eo a os oe a 


Pottstown Metal Products Division 
tom built cart Sec ’ 
fe product 


Hot Process Softeners . Hot Zeolite Softeners 


Continuous Biow -Off . C-B Systems 


Dealkalizers 
Reactors Deaerators . 


Specialties 
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CLAD STEEL UNITS CHECK 
NAPHTHENIC ACID CORROSION 


Corrosion is a constant threat in these naph- 
thenic acid recovery units at a leading eastern 
refinery. Preheaters handle a mixture of the 
naphthenic acids, dissolved in a solvent of naph- 
tha and isopropyl alcohol containing sulphuric 
acid, heating it to 350° F. After stripping, the 
naphthenic acid distillates—still corrosive—are 
cooled in a special acid cooler. Operation must 
be continuous, corrosion protection certain. 











Economical stainless clad steel—in the tube 
sheets, floating head covers, channels and chan- 
nel covers—stands up to this 24-hour-a-day 
operation and shrugs off corrosion. A layer 
of stainless steel—integrally and permanently 
bonded to a low-cost carbon-steel backing 
plate—gives all the benefits of the more expen- 
sive solid alloy. There is no danger of seepage 
or crevice corrosion . . . and the chance ol 
equipment failure causing unscheduled shut- 


downs ts greatly reduced 


But economical resistance to corrosion ts not 
the only benefit clad steel equipment offers. The 
combined teamwork of sound engineering and 
modern fabricating techniques can take full ad- 
vantage of the versatility of clad steels. You can 
look for tanks and pressure vessels that mint- 
mize first cost and assure long, trouble-free life 

give maximum capacity in the least space . . . 
withstand high pressures and temperatures . . . 


resist thermal shock . . . permit easy and eco- ere ee 


nomical field erection - ™ 
Stainless-clad steel provides economical resistance to ex- 


You can profit by consulting your fabricators treme corrosion in these acid stripping and cooling units 
about clad steel’s advantages ear/) in your plan- 
ning. Their close teamwork with your engineers isk one of your fabricators to show you the new Lukens clad steel 
and consultants will help give you equipment movie, “Equip for New Profits.” Here—in full color and sound—are 
tailored to your exact processing needs. factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel 
Company, 681 Lukens Building, Coatesville, Pennsylvania. 


LUKENS| CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~- MONEL-CLAD 





bis 








PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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What's Happening. . - 


released. ‘ihe report also showed that 
payments for September alone came to 
$243,.800,000 con pared with $233,700,000 


a VveatT ake 


Du Pont Survey Shows 
Rise in Octane Ratings 


Average research octane ratings t 
premium and regular gasolines gained 
in Oct ber, according to the October 
Motor Gasoline Survey released by the 
Petroleum Chemicals division of E. | 
du Pont de Nemours & Company, Inc 

rhe survey, issued quarterly and cov 
ering 44 cities in the U. S. and six in 
Canada, shows that octane ratings on 
premium gasolines were up in 34 cities, 
while 11 cities showed decreases and five 
remained unchanged. Octane ratings for 
regular gasolines were increased in 36 
cities, 11 were less than when the last 
survey was taken in July and three re 
mained the same 

Dallas-Fort Worth and Little Rock 
had high octane ratings for premium 
gasoline of 95.3, to take the lead away 
from Nashville and Houston, both of 
which had ratings of 94.8 in July. Phila 
delphia pierced a previous ceiling in o« 
tane ratings for regular gasolines when 
it moved into the 90 bracket with 90.3 

The Du Pont survey is the result of 
a study of gasoline sold in service sta 
tions throughout the country The 345 
premium and 361 regular gasoline sam 
ples used in the October survey were 
purchased by Du Pont representatives 


Phillips Employes Win 
Honor on Life Saving Act 


Three emp oye f Phillips Petroleum 
Company's Natural Gasoline division at 
Odessa, Texas, have been presented 
API's “meritorious service award” for 
saving the life of a fellow worker. They 
also received a citation from the Na 
tional Safety Council 

The Phillips employes are W. F 
Jamison, S. T. Carter and D. W. Wells, 
all of whom have received special train 
ing in safety work in the company’s 
program, They used artificial respira 
tion to save James Hamulton, of Odessa, 
who had been overcome by hydrogen 

Ifticle ras 


Pierce Succeeds Phelps 
As NPA Commerce Counsel 


William R. Pierce, Virginia attorney, 
has been appointed commerce counsel 
{ the National Petroleum Association 
to succeed Gerald | Phelps, who has 
retired trom the position 

Pierce is a member of the Bar of the 
Supreme Court of Appeals of the State 
of Vireinia, of the Interstate Commerce 
Commission, of the U.S. District Court 
for the District of Columbia, and of the 
Supreme Court of the U.S 

Phelps will continue in the general 
practice of law and will be a consultant 
for the association as hi services are 


1 ! 
ne cf 
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ice Aesearci 
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Infilco Forced @ © 
Draft Aerators 


ACCELATOR 
Treating Plants 


Chemical © PY 
Feeder House t 


Infilco Gravity ® |” 
Filter Plant 


INFILCO 


more than a 


BILLION barrels 
of water 

to be injected 
over 20 years 


Flooding water treatment at Salem, Illinois 
posed an especially difficult problem because 
the chemical composition of the water will 
change continuously. As the flood develops, 
more and more produced salt water will be 
mixed with a lesser amount of fresh makeup 


water to provide the necessary input volume. 


To meet this situation an ACCELATOR® 
treating plant with auxiliaries was installed 
having a daily output capacity of 176,000 bbl. 
of stable, non-corrosive water for injection 
rhe plant is designed so that capacity can be 
doubled when the need arises without 


interrupting normal operations. 


INFILCO manufactures a complete line of 
equipment for flooding operations — aerators, 
feeders, stabilizers and filters. Write to us 
today for information pertaining to 


your flooding problems. 


4 | - : : a 
: ~ tay Se 
kw 


Tucson, Arizona 





Plants in Chicago and Joliet, Illinois 


FIELD ENGINEERING OFFICES IN 35 PRINCIPAL CITIES IN THE U.S., CANADA AND MEXICO 
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MONOETHANOLAMINE 


\ 
DIETHANOLAMINE / For H2S and co, removal 

\ 

/ 





DIETHYLENE GLYCOL 


TRIETHYLENE GLYCOL For H20 removal 


@ Cansipe has been supplying amines and glycols for 20 years. 
During this time, we have learned much about their handling 
and use, especially in the gas-treating field. This information 
is yours by writing to our nearest office. 

e@ These gas-treating chemicals are available from our ware 
houses in the major gas-producing areas, including Dallas, 
Houston, Tulsa, New Orleans, Kansas City, Minneapolis, 


Billings, Salt Lake City, Denver, Los Angeles, San Francisco. Carbide and Cart 
roon 


ricals Company 


In Canada — from Harrisons & Crosfield’s warehouses in 


Calgary, Edmonton, Vancouver. Drum lots are shipped from 





the warehouse or plant nearest you. 





@ Tank-car and tank-truck shipments can be made without 





delay directly from one of our several plants. 
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Kleene, 


and Development ( 
Jersey He 
resigned 


ompany in 


succeeds Dr R. D 


William Mizelle Becomes 
OIC Editorial Director 


William R 


editorial director 


Mizell has been appointed 
of the Oil Industry In 
formation Committee of the American 
Petroleum Institute. He will supervise 
the preparation of editorial material tor 
publication by the committe 

Until OLIC, Mizell was proj 
ect manager of the McGraw-Hill Book 
Writing Service, 
Hill organi 
1949 


pO 


Tic al 
McGraw 


zation m various capacities since 


To Give Oil, Gas Facts 


An information program designed to 
inform the public on the development of 
! f natural gas and oil 

the newly 
sources Committee 


Company's Tec! 


having served the 


adequate 
created 
formation program 
onsumers and the 
he full story of 
meet the rapidly 
form of fuel and 


Sun, Atlantic Awards— 


Drexel Institute awards last month went to 
Joseph N. Pew, Jr., (left, above), chairman of 
the board, Sun Oil Company, and Henderson 
Supplee, Jr., (right), president, The Sun Oil 
Company, the presentation being made by Dr 
James Creese (center), Drexel president 


The highest industrial honor 


Institute f lechnology, the ] 
ver Founder Meda 
to Sun Ohl ¢ pany and The 
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nas been at irded 
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tality of the Eastern Seaboard 
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Stanolind Foundation 
Awards 16 Fellowships 


students in 
helds of study have received 
Stanolind foundation fellowships to 15 
ditferent colleges and universities for the 
1954-55 academic 

tach of the 16 fellows was awarded a 
stipend of $1500 plus tuition and fees at 
each school. Stanolind Foundation, Inc., 
was created and is supported by Stano 
lind Oul and Gas ¢ The tellow 
ship pre 1937 with 


ne University of 


Sixteen graduate seven 


different 


Veal 


ompany 


ram was started m 
Texas tellowsl ip 
studies included in the fel 
petroleum engineering, 
chemical engineering, chem 
accounting and me 
Fellows are 
university 


Gsraduate 
lowships are 
veolk KV, 
istry gcophy si _ 
chanical engineering 
selected by and 
fficials ind the’ tellow 


of the course he 


college 
studies any 


phase wishes 


Polk General Manager at 


International Refineries 
H. J. Polk, formerly of Creole Petro 


leum, Venezuela, affiliate of Standard 
Oil Company (New Jersey), has joined 
International Refineries, Inc., Wrenshall, 
Minn., as assistant to the vice president 
and 

Polk was Standard 
Oil for many years betore joining Inter 
national, For the last 20 
been in Latin America, engaged in pro 
ducing and refining 


veneral manager 


associated with 


years he has 


activities 


Sets New Safety Record 


rked with 
accnulent is the record 
the Cushing, Okla., 
refinery of Deep Rock Onl Corporation 
last ear the Deep Rock refinery re 
ceived the National ‘ ( 

Award of Merit. This year it may be 
eligible t Award of Honor, in 
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(Orleans 


Plant 


Shell 
Paul | 


Company 


, Manager ot 
ston refinery, 
OH in Ne 
Hy had beet named manager of the 
Houston plant August 1, but had not 

family to Houston 


ved | 
Orleans, where, tor the past nine 
Shell's 


heart attack October 


trom 


he had been manager ot 
La.. refinery 


Phillips Veteran Dies 


| Paul Jon issistant 
Patent division of Phillips Petroleum 
" October 16 of imjuries 
in a tall He was 44 He had 

a member of the Research and 


t department since 1934 
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What's Happening. « «. 


Idea Wins $1000— 

Charles F. McGahey, right, a stillman at 
General Petroleum Corporation's Torrance, 
Calif., refinery, shows Paul Sanders and A. E 
Thompson, center, the idea that won him $1000 
Thompson, Torrance refinery manager, has just 
awarded McGahey a $1000 check for his idea 
for improving operation at the General Petro 
leum refinery. Sanders is Thompson's assistant 

McGahey received his award for suggesting 
a method for taking coke fines from the bot 
tom of a distillation tower without shutting 
down operations 


Jersey Standard Appoints 


Burrill Chief Economist 
js 
economist § tor 
(New 
one, Burrill will coordinate economic 
studies for the company’s board of di 
rectors, Burrill has been serving as 
awer ot the depart 
ment 

At the 
tthe 
troleum 


Burrill has been named = chief 
Standard Oil) Company 
Jersey). In the po 


ition, a new 
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L.td., Jersey's Cana 
lan affiliate. ¢ I. Hedlund of Coordi 
nation and bkconomics department, will 
succeed Cogan, while W&,. W. Adams, for 
merly Burrill’s assistant, will become 


acting manawper i the General Ico 


nomi department 


Parsons Retires After 36 
At Tide Water Associated 


Tide Water 


has announced that 


Associated Oul Company 
Harold I Parsons, 
president and manager of 
Crude and Products see 
alter than 36 
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assistant vice 
its New York 
tion, ha 


retired more 


years of contimuous§ service 


company 
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Conoco Makes Series of 


Manufacturing Promotions i on dite el) 


Promotion of x key men im (¢ 
tinental Ghul ¢ mpany's Manutactur > ~ 
lepartment has been announced hie in the 
men are Nicholas Musgrave 

H Kk Wall per ntendent 


woco's Ponca City, Okla. vetinery. has Nicholas and Musgrave petroleum 


manutacturing for Continental's south Draw Ohio Oil Promotions 


ern and southwestern regions, witl ° 
headquarters in Houston. He succeed VO J notions to newly created industry 
1 H. Olehy, who has been transterred ! 1 its Refining department \ 
I ) Grubb, assistant superintendent ere ] ted by The Ohio Oh} ¢ mM 
at the Ponca City refinery, has beet Nicholas. formerly a 
promoted to ucceed Wall as super t ( lanawer i refining. has bes 
a a :; ' ! refining staff manawper In 
( ; coun formerly assistant t esac he wil > sponsib fey sae 
the vice pre erred in shone of manufac i be responsie | In addition to the valves 
chemist, technical adviser and analytical described on the facing 
superimtendent of the Ponca City pl ant tatf: tor newotiatinge or assisting in nme page, Walworth manufac- 
succeeding Grubb gotiatine contracts with the government tures complete lines of 
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McCaulay Gets Promotion 


David A. MecCaulay has been pr 
t researcl associate at the Whiting 
Ind researe laboratories { Standar« 
Oil Company (Indiana). He will serve 
purchasu wr" tempt in the Hyd irbon Research divisior 
me of the d rs f nb McCaulay joined Standard in 1944 ; 
already n chemust atter loins tor 


anondmana § to New Post 


(,. LD). Butterworth, t 





stant super ntenden 
livision ! i beer 
Project Eng 
bh ngineeriu 
lard Chil Company 
new lepartment as 
lished it Whiting In 


bewan with Standard in 19044 
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LUBRICATED PLUG VALVES 


better because ... They are pressure sealed 
with an insoluble lubricant readily renewed while 
the valve is in service. Lubricant completely surrounds 
the plug ports assuring a tight seal against leaks. It also 
insures ease of operation by reducing friction between 
the body and the plug while at the same time protecting 
the finished surfaces against corrosion and wear. 


Walworth Lubricated Plug Valves are the most satis- 
factory valves available for the handling of gritty 
suspensions, and many other destructive, erosive, 
and corrosive industrial and chemical solutions. 


They are ideal for general refinery and pipeline 
service, 


For full information see your Walworth Distribu- 
tor, or write for your copy of Bulletin 111. Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


Lubricant system of a Walworth No. 1700F 
Regular Gland, Wrench Operated, Steel-iron, 
Lubricated Plug Valve. Other Walworth Lubri- 
cated Plug Valves include Single Gland, and 
Ball Bearing types. Sizes to 30-inches — pres- 
sures to 5,000 psi, and for vacuum service 
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Burgess-Manning engineers studied the compressor 
specifications and proposed station operations and 
designed and built pulsation snubbers of suitable size 
and construction to satisfy the pulsation dampening 
requirements, Surveys conducted during actual opera- 
tion showed that these snubbers effectively eliminate 
the problems of pipe vibration and maintain compres- 
sor efficiency. This control was satisfactory even though 
actual operating conditions of the compressors were at 
considerable variance with the initial design conditions 
... proof of Burgess-Manning flexibility. 


Oscilloscope Traces recording pulsa- 
tion on the compressor side of both 
suction and discharge snubber as 
compared to the piping side of pul- 
sation anubber indicated effective 
elimination of the surge in the sta- 
tion piping, as indicated at the left 
A smooth flow of gas was attained 





1203 DRAGON STREET 
DALLAS, TEXAS 
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INGCOMPANY | 


LIBERTYVILLE, FLL, 
CHICAGO, ILL 


search chemist for National Aniline divi 
sion, Allied Chemical & Dye Corporation, 
and an organic chemist at General Fle« 
tric Company's TAP laboratory 


Domestic Oil Demand Seen 
Up 25 Percent by 1970 


U.S. domestic petroleum demand will 
increase by at least 25 percent by 1970 
So predicted Dr. J. Bennett Hill, dire« 
tor ot research and development, Sun 
nl Company, last month 

Hill, speaking at a Philadelphia con 
terrence, said there will be no shortage 
of crude oil to meet the demand. Other 
Hill predictions 

@ Gasoline will continue to be a major 

product volume wise 

@ Octane number of gasoline and com 

pression ratio of automobile engines 
will go up for the next ten years 

@ Refineries will produce less residual 

fuel oil 

@ Petrochemicals will become increas 

ingly important. By 1970 dollar 
sales of petroe hemicals should con 
stitute 15 percent of total sales of 
refined products 


NPC Group Wants End to 
Mines Bureau Rifle Work 


Termination of Bureau of Mines oil 
Rifle, (« lo., has 
been recommended by a subcommittee 
of National Petroleum Council’s Oil 
Shale Study Committee 

B. A. Hardey, Shreveport, La., inde 
pendent oil operator and head of the 
NPC committee, said that the subcom 
mittee recommends that government 
step out and that private industry take 
up where the Bureau of Mines leaves off 

If NEC approve recom! endation, 
it will be passed along to Interior Sec 
retary McKay, who had asked the coun 
cil to investigate after a furor attended 
ss t halt 


shale experiments at 


i proposal in the last Congre 

iments at Rifle 

least four major oil 
“pete” 


iic 6K 


shale expert 
Hardey said at 
mipanies are « ducting 
periments 

The Interior Department ! 
feels that the Bureat f Mines 
ried lara sé ale demonstration plat 

nthetic fuels “about as tar as it 

id go, as a government operation.” 
elix I Wormser, Interior 
secretary for mineral resources 
to say “that, from now on, industry should 
do as mucl f this work as p 


Asphalt From Shale Oil 
Will Be Tested at Rifle 


4 10-block stretch of roadway at Rifle 
Colo, covered with asphalt material 
made from oil shale will be subjected to 
tests to determine the material's suit 
ability for road surtacing The S 
Bureau of Mines experimental = shale 
plant at Rifle donated 500 barrels of 
road oil for the project 


Harry Earhart Dies at 83 


Harry Rovd Earhart, 83, founder and 
former president of White Star Refining 
Company, died at his home near Ann 
Arbor, Mich., October 21. Earhart re 


issistant 


vent on 


rssible 
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tired fr n role in the company 
in 1932 when hi ompany, White Star, 
became ; : ‘ Socony-Vacuum Oil 
Ce mpany 








Sohio Reorganizes 
Manufacturing Department 


Io handle the expanded activities of 
the Manufacturing department of The 
Standard Oil Company (Ohio), the de- 
partment has been reorganized and ten 
departmental executives have been re- 








assigned 

Che Manufacturing department Tech- 
nical divisions are reorganized as fol 
lows under Dr. F. J. Sander, technical 
manager, who now becomes engineer 
ing manager 

H. | West will continue as chief 
of the General Engineering division; 
I N. Marsh, presently chief of process 
design in the Technical Service division, 
now becomes chief of the new Process 
Engineering division; Fk. P. Kropp, pres- 
ently head of the Plant Service section 
of the Technical Service division, now 


become chief of the Process and Prod | N MAINTAINING CHARGING WATER 
ucts Laboratory division a Quip LEVEL pis : 

The Process and Products Labora or ul FROM LIGHT LIQUID 
tory division will take over product | 
service activities in liaison with the 
Marketing department on all products 


except automotive fuels and lubricants 
Joseph August, presently assistant to | ar UO-= tep 


the technical manager, now becomes 


chief of the Automotive Engineering 

division, which will continue to handle | 

the same activities as the former Fuels | 
| | ube Ss | 




















and Service division 

Under this reorganization, three new — 
positi s 1 ort re Oo ic vi re . 
| ms reporting to the engincerin Clark Float Trap Series 450-D 
manager have been created. W S 
Sche n ntrager, chief process engineer As indicated above, the Clark 450-D Float Trap is 
it Sohio’s No. 1 refinery in Cleveland, designed to maintain 4-way control over liquids 


becomes process engineering coordina in transit or storage. 
tor. W. EF. Scovill, presently sectional 


super or | recess and Develop 
becomes product 
Potter, presently Clark is the on/y Float Trap that offers the Duo- 
| Lubes Service Step feature—two fulcrum points for maximum 
as automotive - power and valve travel without increasing the 
physical size of the trap. 


The illustrations show how the Float Trap is used 
ment Li ratory, now for different applications. 


an 
‘ 
t 


Al 


s, presently chief of 


The Duo-Step 450-D is only one of many traps 
and valves manufactured by Clark for every con- 
d p trol and drainage purpose. See your Clark repre- 
orting directly to the vice president = _ sentative or distributor . . . or write us direct for 
charge « marketing. Dr. Hughes the complete story. 


vill be in el of all Sohio’s chemical e Fabricated steel .u " 
| } 1 } 

and pl { ch activities except f { , 
, - oat tra 
the held ‘ d by the Production P 

department . 
DD G Stevens, who has been chief 1 * J 

of Sohio' Technical Service 


and Physical Research il 
17 


will now fill the newly 
on of research manager, 


s | division, 
has been transferred to the Petrochem CLARK CLARK CLARK 
ical department as plant manager of the AIR TRAP VENTING TRAP “¥" STRAINER 
\ : million petrochemical plant | Ne. 440 Ne. 244 
constructed on the 
grounds « company’s Lima, Ohio, | 
oe - ; . HOME OF DUO-STEP AGE 
sranville B. Ryan, formerly assistant 
to the vice president in charge of mar G7EAM TRANS 
keting on patents, communications and 
problems, will transfer to the 
chemical department in charge of 
the Market and Product Development 
vision 
In another switch to the Petrochemi- pLoaT 


cal department, William H Ringler, | waars MANUFACTURING COMPANY 


formerly senior engineer in the Tech | 

nical Service division, will become man Ph oy aTORS 1690 CAST 360m SvasET 
ager ot the Market and Product Devel CLEVELAND 14, OHIO 

| 


opment division ' Distributors and Representatives in all major cities 
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That new amendment . . 


Social Security Act Adds More Security 


More people are benefiting and to a greater extent under the new act. 


Pensions raised, dependents are profiting. Here’s how the law works. 


Irving S. Ladimer, 


Washington, D. C 


“Be it enacted by the Senate and 
House of Representatives of the 
United States .. . (Public Law 761. 
83rd Congress) to amend the Social 
to extend cover- 








Security Act 
age . increase the benefits paya- 
ble... preserve the insurance rights 
of disabled individuals, and increase 
the amount of earnings permitted 
without loss of bene fits, and for 


other pur poses.” 


SO BEGINS the Act which dramati 
cally raises the benefits and chances 
of millions of workers now and soon 
to be covered under the Federal social 
insurance Almost unprece- 
dented bipartisan sponsorship in this 
permanence 


system, 


Congress guarantees the 
of a system which has been threatened 
its enactment in 1935. Old-age 
and survivors insurance is now estab- 
universal 


sinee 
lished as a solid ine ome, 
scheme, not a narrow minimum sup- 
port plan. 

On October 4, 6.5 Social 
Security checks for larger benefits were 


million 


mailed out. Pensions for 3.6 million 
retired workers raised between 
$5 and $13.50 a month 
profited too. Maximum familv bene- 
fits jumped from $168.75 to $200 a 
Altogether, $319 million was 


first 


were 
Dependents 


month 
paid out for September—the 
month under the new amendments 
$36 million more than for August 
In one sweeping measure 
® Protection is granted to anothe 
10 million workers 
®@ Benefits are 
on the rolls and in the future. 


raised for those now 


® Higher earnings are allowed after 
retirement 
®@ Benefit 
disabled persons 
Coverage extended. Beginning 
January 1, 1955, coverage is granted 
those listed in the table below 
These changes create the 


rights are sustained for 


“sub- 


stantially universal coverage” recom- 





Farm operators, earning $400 a year or more 

State and local government workers 

Farm workers paid at least $100 by one employer 
Household workers paid $50 in cash a quarter 
Ministers, on voluntary basis as self-employed 
Federal employes not under existing retirement plans 
Architects, engineers, accountants, funeral directors 
U_S. citizens abroad employed by U. S. subsidiaries 
Home workers whether or not state-licensed 


Fishing employes on all size vessels 


U.S. citizens on U. S. owned craft of foreign registry 


Still excluded (11 million): 
Self-employed professionals 
Armed Forces (have own system 
Federal workers (have own system 


State police and firemen under local plans 
Low-income, casual workers, others 


a, ) 


lawyers, doctors, dentists 


3.600.000 
3,500,000 
2. 100,000 
250,000 
950.000 
150,000 
100,000 
100,000 
100,000 
50,000 
1,000 


300.000 
3.300.000 
1.500.000 
9 000.000 
t.000.000 


PETROLEUM 


mended by the House of Representa- 


tives as fundamental to a gradual 
replacement of relief or assistance by 
insurance. By last year, Social Security 
covered about 8 out of 10 jobs. About 
62 million came under the security 
umbrella 

The amendments mainly open the 
door to additional employes and self- 
employed persons, but new classes are 
also admitted. Of special interest to 


the petroleum industry are: 


Professional engineers and archi- 
tects. Individual consultants, experts, 
contractors on their own, earning at 
least $400 a year net, are included on 
the same basis as other self-employed 
That is, they will report their earn- 
ings annually along with income tax 
information, paying 1% times regular 
tax rates. These technically trained 
men, often hired by the industry on 
individual contract or fee basis, are 
now covered whether or not engaged 
as employes. 

Similarly covered are accountants 
and funeral Still left out 
are attorneys and medical profes- 
sionals (MD's, veterinarians, dentists, 
osteopaths, naturopaths, chiropractors, 


directors 


optometrists 


Citizens employed outside U. S. 
American citizens employed by for- 
eign subsidiaries of domestic corpora- 
tions may be covered if the parent 
corporation agrees with the Treasury 
Department to pay the combined 
employer-employe tax for all the U. S. 
foreign 
citizens 


citizens employed by the 
only 
American 


agency. Previously, 


abroad working for em- 
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HOW WELL DOES YOUR MOTOR FUEL 
STAY IN THE USER’S TANK? 


Blending with WARREN NATURAL GASOLINE 
will give it . 


“RETAINED VOLAT 


You can depend on WARREN'S Production, ten” 
ond Transportation Facilities for delivery of the Quality — 
and Quantity of Netural Gasoline you need . . . when 
and where you want it! 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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possible to cut out separate plans, 


create equality and ease hiring, The 


ployers were 
option 
working for 
also be 


benefit 


American 


through subsidiaries set up under laws 


Americans 


tied economically 


pect equal treatment 


Now, at the 


firm 


protec ted 
ol the | S 
foreign subsidiaries may 


included About 100.000 may 


This amendment is beamed at 


firms which must operate 


countries, but employ 


Dhese 


foreign 
citizens are closely 
and emotionally to 
{ S 


intend to return 


ay ye 
I } oble IN: Continuously measure catalyst flow rate in TCC or Houdri- 


flow Catalytic Crackers 


double tax is needed since U, S. 
citizens not 


risks for 


cign 
amendments covered most | S 
7ens 
American employers 
and ex ing 


It will now be or aircraf® of 


levy on foreign firms 


quirement that all employes must be 


covere d is to avoid selec ting only poor 


coverage under the system 


Citizens on American craft of for- 
1950 


registry. Although the 
citi- 
the States for 
work- 


working outside 
citizens 
with vessels 


on or in connection 


foreign registry 


Solution: Radioactive beads and Tracerlab Flow Rate Meter 


Description of Application: 
Beads Zirconium-95 


are introduced into the catalyst. At 


containing 


a suitable point, two banks of gei 


ger tubes are mounted around a 


pipe 25’ to 100% apart and both 


banks connected to a single rate- 
meter and recorder. A radioactive 
bead passing the first set of tubes 
actuates a computer, Passage of 
the same bead by the second set of 
tubes stops the computer, which 
then calculates the velocity in feet 


per hour from the knowledge of 


raCETIA 


NEW YORK HOUSTON 
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CHICAGO 


the time required for the bead to 
traverse the fixed distance between 
The computer 


the sets of tubes 


and recorder are mounted in the 
control room, while a preamplifier 
is mounted in the structure be- 
tween the two sets of geiger tubes 
adjustment is 


A compute: pro- 


vided so that the density of the 


flowing catalyst can be fed into 
the instrument as a product to be 
multiplied by the flow rate to pro- 
record in terms of 


vide a chart 


catalyst tons/hour, 


WRIGHT AVENUE 
RICHMOND CALIF 


CLEVELANE 


can- 
The _ re- 


were 


PETROLEUM 


not brought in. The new law closes 
this gap, and particularly benefits in- 
similar 


dustries owning tanker and 


vessels and international air cargo 


cratt. 


Benefits raised and rights liberal- 
ized. Higher benefits are possible by 
a combination of four new provisions: 


@ The dropout, Under the old law, 


average monthly earnings on which 
the benefit was calculated was pulled 
down by poor or no-income periods 
The amendments will raise the aver- 


age monthly wage by ignoring or 
“dropping” up to five years of lowest 


1 ake a wor ker 


age was $100 a month over 


earnings whose aver- 
15 years, 
of which suppose five were low or no- 
earning years because of unemploy- 
ment, sickness. or work in non-covered 
He might ten- 
year average hoosted to about $120 


industry now use a 


His benefit would jump from $60 to 
$62.50 a $90 to 


$93.50 for himself and wife 


month, and from 


Under the old law, without the 
dropout, his benefit would stand at 
$55 and $80, if married 


applies to those now 


The dropout 
registered if 
have Six coverage 


they quarters ol 


after June, 1953) as well as to those 


newly covered. In fact, without this 


change, newcomers would be undet 
the handicap of counting months dur- 
ing 1951-54 


had no covered earnings 


in which they probably 
in comput- 
ing their average monthly wage 

base. As of 
1955, earnings on which benefits and 
taxes will be figured will be raised 
from $3600 to $4200 a year. About 


20 million people are expected to get 


® Earnings January, 


credit by counting more 


1953, almost half 


additional 
of their wages. In 
of the regularly covered men workers 


had $4200. The 


worker with maximum creditable 


earnings of over 
earnings will be able to get a benefit 
up to $108.50; the top under the old 
law was $85. 

®@ Improved formula. As a further 
break for low-income and intermittent 
workers, the new benefit equals 55 
percent of the first $110 of the aver- 
$100 under the 


instead of 


age monthly wage 
old law) plus 20 percent 


15) of the $240. 
since just $3600 of annual earnings 


next Previously, 


were creditable, only $300 monthly 
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earnings could be counted. 


Even with these increases, benefits | 


for those who average earnings of 
$550 a month will represent less than 
than a third of prior earnings; for 


workers in the lowest brac kets, new 


carnings 





The new law hikes benefits for the 
6.7 million current beneficiaries by 
applying the new formula, giving at 
least $5 in every case. The minimum 
for the worker or survivor) becomes 
$30 and the maximum, $98.50, com- 
puted on the previously allowabl 
maximum monthly wage of $300 
Pensions for dependents and survivors 
are likewise increased, with the top 
moving from $168.75 to $200. The 
lump-sum death payment remains at 
three times the worker’s benefit, but 
not over $255 . a modest sum to 
meet special costs of last illness and 
death 
The 
for a single worker of $108.50 undet 


the new law is equivalent to the in- 








maximum monthly retirement 


come on $32,500 at 4 percent The 
benefit of $162.50, for worker and 
wife. would be equal to $48,000 at 


this interest 


® Eligibility. Benefits are available 


to workers and survivors only if the 


wage record shows some substantial | 


attachment to covered employment. 
A worker is fully insured after 40 
“quarters of coverage. A “quarter ol 
coverage” is a three-month period 
January-March) in which at least 
$50 is earned in employment counted 
under the Social Security Act, Under 


the old law, he was also insured if he 


had coverage quarters but not less | 


than six) equal to half of the period 
between 1950 and age 65, or death if 
earlier, Primarily for newly-admitted 
groups who might have no prior cov- 
erage, insured status is given if all 
the worker’s quarters (but not less 
than six) after 1954 and before 65 
or death, are “covered.” This transi- 
tion applied until 1959, since any 
newly-protected individual working 
continuously after 1954 would be in- 


sured under the old rules. 


‘ eS i 
Also. widows over 65 who have | § 


not qualified because their husbands 


benefits wil! come to over half total | 
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For many years the problem of 
producing a low pressure rupture 
disc that could withstand pro- 
longed exposure to severe corro- 
sive conditions was a perplexing 
one. Yet, it was a problem that 
had to be solved, particularly for 
the Process Industries. 


Therefore, it was only natural that 
BS&B — originator of the Safety 
Head — should come up with the 
right answer in the form of a flat 
type rupture disc whose bursting 
pressure is controlled by a top 
metal section, isolated from the 
corrosive contents of the protected 
vessel by a sealing membrane of 


Teflon or Kel-F. 


If back pressure is not anticipated, 
the bottom metal section of the 
disc is cut open to full relieving 
capacity (Model 1A). However, 
if a vacuum support is needed, the 
bottom metal section is con- 
structed similar to the top section 
to serve as a vacuum support 
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(Model 1B). Top and bottom see- 
tions are spot welded together to 
give a single compact unit. 


Disc Models 1A and 1B are con- 
structed of corrosion-resistant 
metals such as Inconel, stainless 
steel, nickel, Hastelloy B and 
Monel. Either model is available 
in 2”, 3”, 4”, 6”, 8” and 10” sizes. 
Pressure ratings are from 8 to 100 
Ibs. Close design tolerances are an 
inherent feature of this type disc. 


If you have a pressure relief prob- 
lem which you have not been able 
to solve satisfactorily with the reg- 
ular pre-bulged type of disc or 
other types of relief devices, try 
the new BS&B Model 1A or 1B 
disc. It fits any standard size 
BS&B Safety Head flanges you 
may now have in service. Also 
available in a complete assembly 
consisting of inlet and outlet 
flanges, rupture disc, studs and 
nuts. 


Your BS&B Man will be glad to give you 
details .. of you may write for descrip- 
tive literature and prices. 
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had insufficient coverage, will get 
pensions under new eligibility rules. 
If her husband died before September 
1, 1950, and had acquired at least six 
quarters of coverage, she will get some 
benefits. Checks to widows began in 
October, retroactive one month. 
Widows must file at Social Security 


ENGINEERED FOR OUTSTANDING offices to get payments. 
PERFORMANCE IN MANY OPERATIONS! sigher caraiags after retirement. 


After January 1, 1955, you will be 
able to earn as much as $1200 and 
still get benefit checks each month of 
the year. Under the old rules, a 
month’s check was forfeited when- 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the : ae ihe 
“pr” : ever earnings exceeded $75. Self- 
Coffin ‘‘DE”’ Turbo Pump has a Volumetric Range to 800 GPM, sities Qustiislden | aah 
. a ° F c mp oyec yenenciaries ost pe nsion 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., checks on earning $900: now, they, 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. too. will be allowed $1200. But. the 
Ratings can be exceeded in special installations. $1200 includes earnings from any 
type of work, whether or not counted 

Engineers! Write today for complete specifications. Ask for “DE” Bulletin G-101. towards Social Security, but not in- 
come from investment, pensions, in- 


surance policies, royalties. Another 


ik concession: You can enjoy earnings 
SS om & without limit and still get benefits 

after age 72. It was age 75. 
HOSPITALS If you make over $1200, the new 
law still lets you keep pension checks 
? Vi és : , for any month in which you do not 
GENERAL INDUSTRY earn more than $80 in wages or in- 
st come from “substantial services” from 
self-employment. If you earn less than 
$1200, say $300 a month for three 


months, vou lose no checks each 


SHIPPING 


month. 
On the other hand, if you do earn 
more than $80 and work in all months 
POWER PLANTS 4 ; 4 , } during the year, you will get monthly 
checks, depending on the total you 
earn for the year, for example: $1200 
or less, 12 checks: $1520-1600, 7 
checks: $1920-$2000. 2 checks: $2000 
and up, no checks. 


REFINERIES 


If a retired worker is disqualified 


; g , from getting benefits because of extra 
fi Ss — earnings, no checks will go to his 
- = 7 dependent wife or child. If the de- 


“ 


® 

s 

~ te we - 2 oe -_ 
’ 


PAPER MILLS 


pendent or survivor works, however, 
only that benefit check is lost. Inci- 
dentally, the rules apply to “covered” 
work outside the U. S. and to non- 
covered work abroad. For the latter, 
benefits are withheld in any month 
in which the pensioner under age 72 


th Dean Street jlewood w Jersey | works at least seven days a month. 
Benefit rights of disabled pre- 
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These are some of the reasons why Davison’s 
Catalysts are the most widely used synthetic 
cracking catalysts in the petroleum industry. 
Throughout the world, Davison's catalysts crack 
more gas oil than any other catalyst. 

Write today for a folder giving all the facts 
on Davison'’s M-S Catalysts . . . particle size 
distribution, chemical, physical and catalytic 


properties, etc. 


Progress ft} Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co 
Baltimore 3, Maryland 
Sales Offices: New York, N. Y.; Chicago, Ill.; Houston, Texas 


Producers of: Catalysts, Inorganic Acids, Superphosphates, 
Triple Superphosphates, Phosphate Rock, Silica Gels and Silico 
fluorides. Sole Producers of DAVCO® Granulated Fertilizers 
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When You Must 
Have COMPLETE 


Service... Call... 


* Consulting 
Internal Cleaning 

* Testing 

* Inspecting 


AGENTS FOR: 
T. D. WILLIAMSON, INC. 


Pigs * Pig Sigs * Tapping 
Machines * Pipeline Road Cross 
ings * Casing Bushings 

* Concentric Support Insulators * 
For Gulf Coast from Texas to Florida 
except West Texas) 

Issue Orders to T. D. Williamson, 
Inc., Tulsa, Oklahoma or Houston 


Texas 


THE HOLCOMBE CO. INC. 


Graphite Anodes * Coke Breeze * 
Fiberglas & Asbestos Wrap * Lion 
E-120 Asphalt Pipe Enamel * Lion 
Metal Coating No.3 * Selenium 
Rectifiers * Cable. Send orders 

to Tod Pardral 


Tod Pazdral 


PIPELINE SPECIALTIES 


5727 Kirby Drive ®@ Houston, Texas 
Office Phone JA-1403 


Tod Pazdral 
Consulting & Supervision 
Home Phone MA.5680 
Jack Pelkey 
Sales & Service 
Jim McBrien 
Soles & Service 
Home Phone MO-5-8580 


GROVE SEAL “O" RING VALVES @ TIP 
TON WELDING CLAMPS, HOOKS & DOL 
LIES @ FLEETLINE PIPE SADDLES & RE 
DUCERS @ H & M CUTTING & BEVELING 
MACHINES @ ANDERSON EQUIPMENT 
CO., HEAVY MACHINES @ ORDER FROM 
TOD PAZDRAL 











JH 


For more data on advertised products, use Readers’ Service Cards, last page 
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served. Under the old law, a work- 
er’s rights and benefits might be cut 
down or cut out entirely if he had 
extensive disability before retirement 
or death. Now, if you are disabled for 
a long siege, you can apply to have 
your earnings record “frozen” while 
The like a 


“waiver of premium clause” 


unable to work. freeze 


in an 
ordinary insurance policy means that 
the 


counted, 


no-income stretch will not be 


that 


reduced 


sO average earnings 


and eligibility 


The 


rule is good for those now on the 


will not be 
not be “freeze” 


will impaired 


rolls too, if they were disabled before 
65 and still 


Jan. 1, 1955. 


figured beginning next July 


are incapacitated on 


Benefits will be re- 
The rules are simple, but signifi- 


cant 


® You be totally disabled 
‘that means unable to do work be- 
cause of physical or mental illness, 


likely be 


“out” for a indefinite period, After 


must 


disease or injury and to 


six months, you can apply to have 


your record frozen 


have had 5 years of 


10 before disability 


® You 


work out of 


must 
the 


Worker and Family 


and 14% out of the 3 immediately 
before the onset. 

These rules are intended to restrict 
the rule to bona fide cases and to 
those with genuine record of long and 
recent “covered” employment. 

Disability freeze rights are given 
only on application. This can fully 
cover a disability already started, if 
filed by July, 1957. After that, appli- 
cations can go back only one year. 

In addition, the disabled individual 
can use the new “dropout” rule to 
further increase his benefit, if he has 
had sufficient regular employment. 
Survivors will also have the benefit 
of the disability rule, if the worker 
qualified for the “freeze” before he 
died. 

In general, decisions as to whethe 
the disability qualifies will be made 
by state vocational rehabilitation 
agencies, This contact will encourage 
restoration and rehabilitation to get 
the true 
the 


to impairments 


people back to gainful work 
basis of security. The rule that 
freeze applies only 
that 
tinued does not conflict with the idea 


are expected to be long con- 
of immediate rehabilitation, since the 
duration refers only to length of dis- 
ability and is not a prediction of in- 
to work 


ability Anyone capable of 


Benefits Are Increased 





Average Monthly 
Earnings 


Monthly Benefit | 
Retired Worker 


Gann | Ee Cae Oe 


i} 
Monthly Benefit 
Retired Couple 





$25.00 
27.50 


$40 or Less.. 
$50 

$100 

$150 

$200 

$250 

$300 

$350 or More 


55.00 
62.50 
70.00 
77.50 
85.00 
85.00 





$45.00 

48.80 

90.00 
102.80 
117.80 
132.80 
147.80 
162.80 


$37.50 
41.30 
80.00 
93.80 
105.00 
116.30 
127.50 


$30.00 } 
32.50 
60.00 
68.50 
78.50 
88.50 
98.50 


108.50 127.50 








Present Pensioners Profit 


WORKER | 


Old Law Amendments | Old Law 


| 
WORKER AND WIFE | 


WIDOW, PARENT, CHILD 


Amendments | Old Law | Amendments 





$30.00 

45.00 

60.00 

78.50 

98.50 

Up to 108.50 


$37.50 
58.40 
80.00 
105.00 
127.50 


$25.00 
40.00 
55.00 
70.00 
85.00 


I 


$30.00 
33.80 
45.00 
58.90 
73.90 


$18.80 
30.00 
41.30 
52.50 


$45.00 

67.50 

90.00 

117.80 
147.80 

Up to 162.80 


REFINER 


PROLEUM 





Cities Service 
cracks wise-and well... 


These three catalytic crackers dominate the skyline of our Lake Charles, 
Louisiana, refinery which normally processes 175,000 barrels of oil every day. 


CITIES @ SERVICE 


A Growth Company 
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CAL-FIN 


BAYONET 
TANK HEATERS 


For detailed 
information, write for 
Bulletin #3006. 





Cal-Fin Bayonet Tank Heaters have been designed 
for easy, low cost installation in medium and small 
tanks. No inside welding is required. 
Standard unit is supplied complete with 6” - 
150 lb. tank nozzle bolted to heater flange. 
The Cal-Fin main tube provides unusually high heat 
output, and the horizontal installation makes it possible 
to run the fluid level of the tank as low as 24” 
without exposing the heating surfaces. Six sizes are 


available with surfaces from 45 to 274 sq. ft. 


. -hanson 


INCORPORATED 


LOS ANGELES CALIFORNIA 
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work would not qualify as disabled, 
even if chronically ill. 


| Taxes. Employers and employes will 
continue to share equally the costs of 
Social Security, at these rates: 


Years Rate on Each 
1954-59 2% 
1960-64 22% 
1965-69 3% 
1970-74 314% 
1975 and after 4% 


Self employed will pay 1.5 times 
these rates. 

These rates apply to $4200, not 
$3600 as previously, or a top of $84 
a year on each, instead of $72. Tax 
| on workers is withheld regularly from 
the whole paycheck. If you make 
$8400 a year, for instance, the 2 per- 
cent tax will extract $84 by June. 
1955, and so relieve you for the 
second half of the year 

Self employed, as at present, will 
pay their taxnow a minimum of 
$126 annually along with income tax 

The rates set are intended to keep 
the program self-supporting, but it is 
recognized that the liberalizations 
costs may in the long run notebe met 
by the tax schedule. Congress, how- 
ever, has been consistently prudent 
when tax increases have been sug- 
gested. Changes in economic condi- 
tions and even in the psychological 
and philosophical attitudes towards 
work in old age (which may reduc« 
applications for benefits in 65-72 year 
span) may surprise the economists 
and actuaries, so that solvency may 
not be a real problem for many years 

Note, however, that Congress added 
a clause to the new law requesting 
the Secretary of the Department of 
Health, Education and Welfare 
which administers the Act) to study 
the possibility of increasing the $30 
minimum benefit to $55, or even $60 
or $65. While this might, as hoped, 
pull most of the poor off the relief 
rolls, it would further expand costs. 

And the idea of benefit payments 
during disability, which is compro- 
mised in this law by the “freeze” 
rule is not yet licked. So, the program 


has still room to grow ++ 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Special Kellogg Reactor 
Improves Quantity and 
Quality of Alkylate 


Shown below is a_ simplified 
drawing of a typical Kellogg alkyla- 
tion reactor, the principal feature 
of which is cascade flow of sulfuric 
acid catalyst and feed through a 
reaction zone consisting of three 
separate sections. 

Briefly, in the Kellogg process, 
the isobutane-olefin feed is intro- 
duced into each of the three sec- 
tions while isobutane recycle and 
fresh acid is introduced into the 
first section. During the reaction, 
which generally proceeds at a tem- 
perature between 38° and 40°F., 
the sulfuric acid drops in concen- 
tration due to dilution by moisture 
in the liquefied gas stream and side 
reactions with impurities in the 
feed. The acid is continuously with- 
drawn as it becomes spent, usually 
at a concentration of about 90%, 
though this may vary widely. 
Fresh acid is regularly introduced 
to keep the quantity and concen- 
tration in the reactor constant. The 
product of the reaction is passed 
through a caustic wash and then 
fractionated at higher temperatures. 

One of the chief advantages of 
the Kellogg design stems from the 
fact that a 9-to-1 ratio of iso- 


reise 
T 
| |- acitaToes 
+ Tr 


SETTLING ZONE 





REACTION TONE 


+ 4 


spant aueyviare 
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eecvcur 


butane to butene is maintained in 
the reaction zones, although the 
actual ratio of isobutane to butene 
in the fresh feed plus recycle is 
only 4-to-1. Consequently, high 
quality alkylate is produced with- 
out adding to pumping and vessel 
costs in order to handle a large 
volume of isobutane which would 
otherwise be required to obtain 
this very desirable high concentra- 
tion of the saturate in the reaction 
zones 

Another advantage is found in 


we 
* 


eo 
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The alkylation half of a new cat poly-alkylation combination unit recently completed by 


Kellogg as part of a major modernization program at a Midwest refinery 


Phe combina 


tion unit provides maximum utilization of the light ends from a new Orthoflow cat cracker 


Combining Both Alkylation and 
Polymerization for Light Ends Process- 


ing Shows Many Advantages 


The economical upgrading of sur 
plus light refinery gases to more 
valuable products has been a con 
tinuing refinery problem and one 
which has consequently come in 
for considerable attention in Kel 
logg’s research and development 
activities. Out of these efforts have 
come numerous contributions to 
the fields of alkylation and _ poly- 
merization—both of which are now 
standard processes for converting 
light hydrocarbons to high-octane, 
low vapor pressure gasoline com 
ponents. 

Since the feedstocks required for 
these two processes are supplied 
by the refinery gas stream, they 
have usually been considered com 
petitive to some degree. Each, of 
course, must be analyzed in the 
light of the particular situation in 
and the results to be 
achieved. But while some circum 
stances would call for 
alkylation and others for polymeri 
zation, economic studies — which 


question 


seem to 


have been supported by a number 
of recent refinery installations — 
have shown that in many instances 
the two processes are complemen- 
tary rather than competitive. And 
in those cases where alkylation and 
polymerization have been com 
bined, the advantages of the re- 
sulting processing scheme have far 
exceeded Mw“ hat could be expected 
from individual installations of 
either process 


Ti Poly LOonversion 


Aikviation 


Feed 


For example, in a typical alkyla 
tion-polymerization operation, the 
combined C-3 and C-4 stream can 
be passed first through the poly 
unit under low conversion condi- 
tions (using a lower temperature 
and a higher space velocity than 


under normal conversion opera 
tions) so that a quantity of unsatu- 
rates remain unconverted. These 
unsaturates are sufficient to alky- 



















































Advantages... 


late all of the available refinery 
isobutane in the subsequent alky- 
lation step. Moreover, the low 
conversion conditions selectively 
convert the propylene and isobu- 
tene (the latter an 
component for alkylation purposes) 
to polymer gasoline, and isomerize 
butene-I to butene-2. The unre 
acted stream from the polymeriza- 
tion unit thus not only contains a 
good ratio of isobutane-butene, but 
the butene, being the “2” isomer, 
is most effective for alkylation feed. 

Several advantages result from 
combining polymerization and al 
kylation in this manner. First, all 
refinery isobutane is converted to 
alkylate and upgraded in value to 
the maximum extent. Second, the 
refiner is able to further increase 
his gasoline production through 
vapor pressure blending with less 
volatile normal butane and third, 
less severe polymerization apprect- 
ably increases catalyst life, reduc- 
ing operating costs 


Special Reactor... 


the cascade flow of acid and feed 
from the first section onward. Fresh 
acid, charged to the first section, 
flows through the other two sec 
tions before entering the hydro 
carbon-acid settling portion of the 
reactor. Since the olefin-isobutane 
reaction is a very rapid one, it is 
completed in the reaction sections 
while the acid concentration is still 
relatively high. This also contrib 
utes to higher quality alkylate 
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This is the new catalytic polymerization unit which is integrated with the alkylation unit 
pictured on the previous page and now operating at a Midwest refinery 


Kellogg Developments Reduce Cost 
of Catalytic Polymerization 


As an original member of the 
Polyco Group, Kellogg has been in 
timately associated with the devel 
opment of the cat poly process 
from its beginning 

In this process, polymerization 
of light, unsaturated hydrocarbons 
is accomplished in the presence of 
a catalyst under moderate tem 
perature conditions (up to 500°F.) 
at pressures up to 2060 pounds. 
Under these conditions, the paraffin 
hydrocarbons in the stream are not 
converted to olefins. They conse 
quently pass through the unit un 
changed so that they are available 
for a subsequent alkylation step 
or for some other use. By the elimi 
nation of any cracking action in the 
process, the quality of the product 
closely controlled. Lower 
initial installation and 
lower operating costs are also im 
portant factors in favor of catalytic 
polymerization. 

Ke llogy 
further toward 
initial costs by 


can be 


costs of 


contributed even 
greatly reduced 


building units, 


has 


wherever possible, that utilize soak 
ing drums from outmoded thermal 
cracking units. And in its 
tinuing efforts to reduce daily oper- 
ating costs, Kellogg has perfected 
a long-life catalyst that appreci 
ably lengthens on-stream runs. 
This catalyst, copper pyrophos- 
phate, was developed in Kellogg's 
Jersey City, N. J. laboratories. 
Unlike other polymerization cat- 
alysts, which tend to agglomerate 
quickly under the pressures utilized 
in the process, the Kellogg catalyst 
retains its original pelleted form and 
resists softening to a high degree. 


con- 


Process Adaptable for 
Other Products 

In addition to polymerizing pro 
pylene and butylenes in the refinery 
gas stream to make high-octane 
blending feed- 
stocks may be utilized in substan- 
tially the same equipment and 
with the same catalyst to produce 
other valuable products such as cu- 
mene from benzene and propylene. 


gasolines, special 
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The Courts Say... wees Costly and Dangerous 


in recent insurance cases | T FR 
TER 
This column is to inform—not advise. It presents the | 
current trend in legal thinking on insurance cases. ;> 
The law varies from state to state and its application te } i \| n W 1 , | 
depends upon the facts of the particular case. Do not || 
attempt to apply it without consulting your attorney. if | DD | 


Shelton 


Joseph M. Shelton, Attorney at Law, Dallas in your piping system 


That Workman was Entitled to Compensation if a Job wtth 


Incident Contributes to Cause Incapacity 
A DRILLER while bent in a position where his head was below the level 
of his feet undertook to s¢ rew a pressure gauge into a valve. While in WILLIAMS-HAGER 
this position he suffered a brain hemorrhage and claimed to be perma-_ | FLANGED 
nently and totally disabled. The Trial Jury found for the driller and the 
Insurance Company appealed on the theory that there was no accidental | * 
injury because driller was not subjected to any greater strain than that 
of his usual activities. 
The Court of Appeals affirmed the Trial Court, saying in effect that | 
driller’s position with his head lower than his feet together with the effort C H EC 4 VA LV iz S: 
of placing the gauge were sufficient to produce a strain. They further — | 
stated that such a hemorrhage as a result of job exertion entitled employ: 
to compensation even though predisposing factors contributed 
Traders & General Ins. Co. vs. Rooth pendable Williams-Hager check 
268 S. W. 2nd 539 (Tex. Civ. App—Waco, 1954) oad abelkauae Geis ie ae 
piping system. Available for 
That Employe was on Personal Mission standard pipe sizes from 1" to 
EMPLOYE Was sent by employer to another city to attend a three week 20", they operate with maxi- 
< agg a : . mum efficiency 
training course. While in this other city he was required to attend schoo! in horizontal. 
Monday through Friday until 4:45 p.m. He was paid his regular «alary vertical or 
and expenses while in school. He was free to do as he liked evening angular. Send 
and on the week ends. On a Saturday afternoon he accompanied another oamatahe — 
student on an automobile ride about the city and was involved in a fata! tails. 
accident. Employe’s wife sought compensation death benefits which wer 
awarded by the Trial Court. MAIL THIS 
The Supreme Court of Tennessee reversed the case, holding that the COUPON 
duties of the employe did not require him to travel except to the place 
where the school was held and back and forth between his hotel and 
school. At the time of the accident the employe was not on any mission 
in which his employe had the slightest interest 
Underwood Typewriter Co., et al, vs. Sullivan 
265 S. W. 2nd 549 (Tenn. Sup. Ct., 1954) 


Yes... compact, durable and de- 


WH-85 


That Employe Had Not Elected To Sue Third Party 

EMPLOYE WAS injured in an automobile accident while in the course of 
employment. Employe was told by employer that he didn’t carry com- 
pensation and that employe should sue the automobile driver. The 
employe followed employer's advice and it was almost a year befor 
he found that employer did, in fact, carry compensation insurance, The 
employe filed a claim which employer said was barred because the 
employe had “elected” to sue the third party. The employer's insurance 
carrier prevailed in the Trial Court. 

The Appellate Court ruled that the employe cannot be held to hav 
“elected” to sue third party instead of seeking compensation when he 
was without knowledge that he had more than one course available 
The Court said that while employe had constructive notice that the 
employer was covered by compensation, it was ineffective in face of 
the actual notice to the contrary. The employer's advice to the employe 
constituted “good cause” for his failure to file a claim within the 


prope! time - THE WILLIAMS GAUGE co., INC. 


Loveless 3 Texas Employers Insurance Association 
269 S. W. 2nd 454 (Tex. Cir Apt Austin, 1954) |, 3013 Pennsylvania Ave., Pittsburgh 33, Pa. 
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HUMAN MAINTENANCE 


Continued from page 136 


revard to his nutrition physical exer 


cise avocalions and sometimes on 
treats” his 


found that a large 


how he private physician 


We have 


‘ mploye 


number of 


have functional ailment 


caused by too much work or too much 
play 


Avocations are extremely important 


to those employe sin industry who ma‘ 


have unrealistically high standards 
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g CHART co. 


+ Angeles 23, 


with regard to their mission in life or 
who have a wide dis« repancy between 
their capabilities and goals Some of 
these cases can be adjusted through 
suggestions as to recreation and avoca 
feel that this 


advice may be pertinent to the preven 


tions. and we type of 
tion of coronary attacks in some cases 


At the time of periodic examination 


we attempt to educate employes on the 


significance of questions which physi 
cians may ask concerning their health 
We point out the limitations i 
cal science, both in the diagnostic 
therapeutic field. We attempt to condi 
them to the that the shock 


medi- 
and 


tion idea 


¢ REGULAR INKS 


ink failures this 
@ records 
set- 
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a comple 
yyt refilling re R 
p instrume® 
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he with« 
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system 
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of knowing about a disease, resulting 
from a doctor's diagnosis, wears off 
quicker than the uncertainty of con- 
tinual and wonderment about 
the possibility of disease. 

Most, in fact 95 percent, of the em- 
ployes would rather face facts than 
live in false security, a state of mind 
which is spawned to greater degree by 
not knowing than knowing the facts. 
Even in the case of any employe with 


worry 


a mortal disease, the majority like to 
be told so that mend their 
fences, moral. financial and otherwise. 
The “bogey man” in hiding is much 
more of a threat than when out in the 
open. We can never lick malignancies 


they can 


with our present knowledge until we 


get the “bogey man” out of the base 
ment of peoples’ subconscious by en 
couraging them to undergo periodic 
checkups. Hush-hush attitudes on ma- 
lignancies and other diseases are not 
but foolish. 


benefits which 


only reactionary 
What are the 


from the appraisal of health habits of 


arise 


employes ? 

The appraisal of health habits at 
time of periodic examination gives the 
employe an additional opportunity to 
further his personal education and in 
formation on health and hygiene. Be 
cause of this knowledge he enjoys a 
better relationship 
physician, since he feels he can intelli 
gently health problems 
with the physician. The health educa 
tion he receives as part of his periodic 


with his private 


discuss his 


examination may also spare him con- 
time, and being 
able to evaluate more intelligently un- 
orthodox, costly. and sometimes dan 


fusion, expense by 


verous, health promotion methods and 
schemes advertised in a community. 
The information these employes re 
ceive on health education is dissemi 
nated widely through a community by 
This makes an eve 
contribution to the better 
health standards 


word of mouth. 
increasing 
ment of community 

The Liabilities -\\ hat are the lia- 
bilities? In a true evaluation, as we 
are attempting here, we must not only 
look at the assets produced by what 
we are evatuating, we must also look 
at the liabilities. 

What are the liabilities produced by 
a program of periodic physical exami 
nations for employes? 

From the employe’s viewpoint, if in 
formation on periodic physical exami- 
nations is used improperly and causes 
him temporary or permanent economic 
losses in lack of pro- 
motion, or termination, then from his 
viewpoint a scheduled periodic exami- 
a poor quality action 


reassignments, 


nation can be 
and a loss. 
Some employes also sustain losses in 


having a false sense of security fol- 
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lowing a periodic examination and 
later experience a heart attack or some 
other serious disease (2 to 3 percent). 

If a periodic examination program 
is carried out in a manner which 
causes frequent labor relations diffi- 
culties, then the procedure would have 
to be considered as a possible poor 
quality the difficulties 
would be considered losses. We find 
that occasionally a decision resulting 
from a periodic physical examination 
becomes a labor relations matter, but 
these situations usually can be resolved 
amicably by a frank discussion be- 
the industrial and 
union representatives. 

So there we have the assets and the 
out of a pro- 


action and 


tween physician 


liabilities which 
gram of periodic physical examina- 
tions. We are ready to “strike a bal 
ance.” 

In providing periodic examinations 
for employes, American industry is 
contributing its share toward the im- 
provement of health standards in com- 


grow 


munities. 

These programs should be more 
widespread in industry so that ad 
vanced stages of preventable or cura 
ble diseases will be rare occurrences 
in our clinies and hospitals. 

The value of periodic examinations 
has been challenged. Some suggest that 
the benefits derived from periodic ex 
aminations may not be worth the cost 
in time and the risk of 
creating hypochondriasis in employes. 


money and 


drawn 
recording 


Value Proven We have 


up “balance sheets.” each 
assets and liabilities of periodic physi 
the differing 
points of view of these groups. As a 


it has been determined in Gen 


cal examination from 
result 
eral Petroleum ¢ orporation: 

Periodic physical examinations yield 
a net gain, A 
workers are kept on the job at an op 
level of Industrial 
accidents due to emotional upsets are 


maximum number of 


timum efliciency. 


workmen's compensation 


channel of 


fewer and 


costs are reduced. management 
communi 
cations with employes and = gets the 
benefit of the trained observation pow 


ers of medical men. The evidence of a 


obtains another 


true concern for the well-being of em 


has been found to 
morale and to increase the acceptance 
of the company by the general public 
better the 


increasing confidence 


ploves improve 


creating a reputation in 
market 
among stockholders, and a more coop 
erative attitude from regulatory bodies. 
These “assets” than offset the 
liabilities” incurred by the company, 
chiefly the cost in time and effort. 

To the employe, periodic physical 
yield a net gain. 
healthy em 


place, 


more 


examinations also 


Examinations reassure 
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ployes. Employes subject to organic 
disease receive information on these 
disabilities in time to seek treatment 
from their private physicians before 
irreparable harm is done. Experience 
would not have 


until 


has shown that many 


received such information seri 
ous symptoms appeared. 

General Petroleum’s experience has 
shown significant reductions in the in- 
cidence of heart disease, overweight, 
back disabilities. hernias. 
tract and in 
nancies, 

In the 
periodic 


digestive 


diseases, female malig- 


health. the 
has 


mental 
examination 


held of 
physical 
given employes assistance and counsel 


Recognized throughout the world 
as superior to all other natural clays 
used in adsorption processes, Florex 
is particularly effective in the adsorp- 
tive refining, decolorization, clarifica- 
tion and neutralization of mineral, 
vegetable, and animal oils, fats and 
waxes. Florex is also effectively used 
for sweetening light distillates, de- 
hydration, desulfurization and poly- 


merization. 


Florex is prepared from carefully 
selected natural Florida Fullers Earth 
by a special processing including high- 
pressure extrusion, which greatly 
improves adsorptive efficiency and 


capacity. 


Standard particle sizes are herein 
reproduced and include meshes from 
2/4 to 200/ up. Special meshes are 
also available. Florex is packaged to 
fulfill customer's requirements with 
the Fifty (50) pound non-returnable 
paper bag the minimum quantity. 


For further information use free request 


coupon below. 


ar, 


FLORIDIN 


COMPANY 


@ Adsorbents 
@ Desiccants 
@ Diluvents 


DEPT. E, P. O. BOX 998, 
TALLAHASSEE, FLORIDA 
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which often they hesitate to seek in 

a busy office of a private practitioner. 
Employes lose less time at work 

through sickness and disability. 

more than offset the 

few 


These “assets” 
“liabilities” incurred by a 
ploves through periodic physical ex 
amination. About 0.5 percent with dis- 
abilities of a temporary or permanent 
nature are affected in job security by 
information gathered through these 
examinations. Only a few employes 
develop a false sense of security after 


such examinations. Hypochondriasis is 


ate 
poames 


reduced. 


FLOREX MESH—ACTUAL SIZE 





“Mi 


oT 


Please send literature [|] and 


sample [_] of Florex 


(Be sure to indicate mesh size 
Name__ 
Address 


City_ 





For more data on advertised products, use Readers’ Service Cards, last page 








HAVE YOU 
CHECKED 
YOUR 
BOILER 
WATER 
s+ TODAY? 

ba | 


FOR 
QUICK 
AND 
EASY 
SAMPLE 
TAKING, 
use 


5 


peas 


BOILER 

WATER 

SAMPLE 
COOLER #75 


shown above, with Sample Flow Control 
Valve and Hose Connection Nozzle. (A 
quadrant of the Cooler Shell has been cut 
away to show internal construction). 


Note these exclusive design features: 


@ HEAVY CAST BRONZE SHELL 
(Navy Comp “M”) 


@ CUPRO-NICKEL COOLING COIL 


@ HEAVY CAST BRONZE COIL SUPPORT 
CORE 


@ STURDY BRASS UNION TYPE COIL NUTS 


@ BUILT TO ASME, USCG, ABS and LLOYDS 
SPECIFICATIONS 


Available for immediate shipment 
from stock—with or without Flow 
Control valve. Special designs built 
for Industrial and Chemical Process 
Applications. 
Write for Bulletin +110 

Full of valuable installation data 
and water flow rate curves. 

see our ceteleg in 

INDUS TRAL 
CONSTRUCTION 
mat 
or write fer copy 


DAVIS 
ENGINEERING 


Corporation 
1064 E. Grand Street, Elizabeth 4, N. J. 
30 Rockefeller Plaza, New York 20, N.Y. 
274 


For more data on advertised products 
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Aramco Report 


ARABIAN AMERICAN Oi] Com- 
pany is using its annual report as a 


bridge to worldwide goodwill 


This year the company distributed 
000 copies of 130 page, bi-lingual 
with color 


report photographs and 


numerous charts and other illustra- 
tions to describe the successful opera- 
tion of American free enterprise capi- 
tal abroad 

Distribution of the report is world- 
wide with copies going to employes, 
the four shareholde: companies, news- 
and editors, schools, 


pape I magazine 


colleges and public libraries. The dis- 
list of 


hatched up by a company 


tribution 10.000 names is not 


just one 
eager for publicity, but is a list devel- 
oped from written requests to the 
company tor copies of the report The 
list has been increased cach succeed- 


in’ yeal 


The 1953 Aramco report is the 


sixth report to be circulated 
public ly It is the the 
company makes to the Saudi Arabian 


annual 
vearly report 
the terms of its 
The latest re- 
port covered the year which marked 


government under 


concession agreement 
the twentieth anniversary of the com- 
pany’s development of the Saudi Ara- 
bian oil Printed in Arabi 
as well as in English, the document is 
illustrated with 88 photographs, 5 
maps, 10 charts and 8 tables. It has 
three times as many pages and photo- 
graphs as did the report for 1948, the 


resources 


first to be released public ly 
Extending beyond the scope of the 
the Aramco 


document outlines the oil and exten- 


average annual report, 
sive non-oil phases of the company’s 
operations, It offers detailed accounts 
of the year’s production, refining and 
( xploration activities. It also describes 
the progress of the training programs 
for Saudi Arab employes, and the 


community, industrial, medical, and 


agricultural developments which 


use Readers’ Service Cards, last page 


PETROLEUM 


Is Goodwill Bid 


Aramco is fostering within Saudi 


Arabia 


The sections dealing with Aramco’s 
non-oil operations give an account of 
the many enterprises which occupy 
much of the company’s attention 
The facts about the advancement of 
Saudi Arabia attract considerable in- 
terest among readers, especially those 
outside the oil business. For this rea- 
son, the report has become an excel- 
lent public relations medium 

Written in non-technical language 
the report gives considerable informa- 
tion about the people of Aramco, 
their housing and recreation and the 
health instituted for their 
benefit. It the building of 
new townsites, home loans for Saudi 
Arabs, the encouragement of private 
industries, and education programs 
are contributing to the welfare of 
Saudi Arabia and its citizens 


programs 
tells how 


Being bi-lingual, the report reaches 
a wide readership in many parts of 
the world. It is of equal value to 
English- 
speaking people Arabic 


find the report useful as vocabulary 


Arabic-speaking as well as 
Students of 


builders by comparing the English 
text Arabic 
tion. More important, Arabic readers 
in the Eastern Hemisphere learn con- 
the 


enterprise 


with a modern transla- 


siderable information of success 


of American free system 
and the willingness of American in- 
vesters to spend considerable sums 
abroad in non-operational as well as 
ope rational phases of business 


The English and Arabic texts in the 
Aramco report start from opposite di- 
rections. English left to 
right, and the English reader starts in 
from the left of the report, similar to 
any publication written in English 
Arabic reads from right to left and 
the Arabic 


what 


reads from 


starts in from the 
1S considered bac k- 


Phe 


reader 
right, o1 


wards to an English reader two 
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texts meet in the center spread of the 


publication. There are two “front” 


in English being the 
Arabic. 


ee 
eee 


covers, the ore 


back cover to the reader of 


Survey of Graduates Gives 
New Slant on Engineers 


4 porTRAIT of the engineer as a 
leader of industry 


community affairs 


who is active in 
sur- 


arts 


and shows a 
prising the 
emerges from a survey of alumni by 
Stevens Institute of Technology. The 
survey, based on a questionnaire sent 
to all 5300 living alumni of the Ho- 
boken, N. J. 
perhaps one of the largest to delve 
into what happens to engineers after 
they graduate. 

A total of 67 percent of all Stevens 
graduates, beginning with the class of 
1952 through the class of 1902, are 
now in policy-making or decision- 
making posts in industry, the survey 


interest in classic 


engineering college, was 


shows. 

This includes 19 percent who are 
presidents and vice presidents of com- 
panies or are owners or part-owners 
of the businesses with which they are 
associated. The remaining 48 percent 
hold such titles as manager, plant 
manager, director of research, chief 
engineer or supervisor, 

A tally of those who have been out 
of college five years or more shows 
78 them in executive or 
supervisory capacities. 


percent of 


The Stevens figures serve to confirm 


other recent surveys which have shown 
an increasing number of 
called on to fill top industry jobs. This 
has attributed to the 
need for placing in charge of an in- 
dustrial organization men with techno- 
logical backgrounds who can keep 
their companies apace of new scientific 
and engineering developments. 

Alumni 
give 45 percent of their time to the 
more creative aspects of their profes- 


engineers 


heen growing 


doing engineering work 


sion such as research, design and de- 
velopment. Management duties take 17 
percent of the graduates’ time, while 
produ tion accounts for 13 percent, 


The report notes that Stevens grad- 
uates spend 14 percent of their time 
on sales and notes the comparatively 


his 


is attributed to the more complicated 


recent rise of the sales engineer 


equipment and services required by 
industry. “In addition to being a sales 
man, the sales engineer must be pre 
and 
and to 


pared to analyze evaluate an 


engineering situation show. 


Tovember, 1954-—PrrTROLE! 


REEINER 


Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or adapted to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


‘ 


; 
eeveneecesquummmmrceneced t aum 


mmny 


ly corrosive fluids, and in any posi- 
tion. They will handle vacuums of 
one micron or discharge pressures of 
thousands of pounds per square inch. 
Standard equipment on many 
pumps, DURABLA Valve Units are 
made in fifteen sizes, designed to 
meet over 300 variations in instal- 
lation requirements. They will fit 
any reciprocating pump, new or old. 
A DURABLA engineer will be 
glad to help you work out a plant 
survey covering your valve require- 
ments. Write for bulletin or en- 

gineering assistance. 
DM-2 


Visit our exhibit 
Booth 700 
National Power 
Show 
Philadelphia 
December 
a, 3, 4, & 7 


DURABLA MANUFACTURING COMPANY 


114 LIBERTY STREET 


For more data on advertised products 


e NEW YORK 6, N. Y. 


use Readers’ Service Cards, last page 27 





Killing FIRE Through Research 


Fire tests like that 

shown above are com- 

monplace to the special- 

ists directing operations at 
“Automatic” Sprinkler's Techni- 

cal Laboratory and Fire Testing 
Department. Determining methods 

y to lick fire before it gains headway, 


> is their daily task. 


These engineers design fire protection BEST-BY-TEST for severely 
hazardous manufacturing operations. All types of extinguishing mediums 


ore at their disposal — every known method of fire detection is employed. 


The services of this research phase of our business are 
available to our customers and potential customers. It's a service 
lends credence to the motto 

FIRST IN FIRE PROTECTION! 


second to none in our field 
“Automatic” Sprinkler 


lludlemualic 
Sounkle ? 


CORPORATION OF AMERICA 


YOUNGSTOWN, OHIO 


Offices in Principal Cities of North and South America 


For more data on advertised products, use Readers’ Service Cards, last page 
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mathematically how the product he 
represents will deliver under a given 
set of circumstances . . . the sales engi- 
neer is often sought out by the poten- 
tial customer and asked to act virtu 
ally as a consultant in suggesting how 
an engineering problem may be 
tackled.” 

A warning that the current shortage 
of engineers is likely to be felt most 
keenly by the new and expanding iIn- 
dustries is contained in comments on 
answers to a question to determine 
which industries employ Stevens grad- 
uates, “New industries do not draw on 
the entire reservoir of engineering tal- 
ent (even for supervisory personnel ).” 
says the report. Instead, they seem to 
depend largely on new graduates to 
stall their engineering and research 
departments. Therefore, as the supply 
of new engineers remains below. the 
demand for the years immediately 
ahead, not all industries will feel the 
pinch equally. Those likely to suffer 
most are the newer industries, many of 
which rely heavily on engineers to de- 
velop new products and processes to 
make use of recent scientific dis 
coveries, 

Replies to the questionnaire indicate 
that the income of engineering grad- 
uates is commensurate with their re 
sponsibilities. A year after graduation, 
10 percent of Stevens alumni are earn- 
ing more than $5000 a year, while 64 
percent are above the mark within 
three years, After 15 years, 10 percent 
have incomes above $10,000, These 
latter include some whose earnings are 
as high as $25,000. By the time the 
vraduates are ready to retire, 40 per- 
cent of them are making more than 
$15,000 a year. while 59 percent of 
them earn over $20,000 annually. with 
the top incomes exceeding $150,000. 


Questions designed to bring oul 
what engineers do in their spare time 
produced answers which should go far 
toward destroying the old stereotype 
of the engineer as a strong, silent man 
who thinks only of his work. When 
asked if they had any interest in the 
classic or creative arts, 23 percent of 
the Stevens graduates said that they 
“actively parti ipate” in music, drama, 
painting, sé ulpture or writing. 

The Stevens engineers also reveal 
an active interest in community af- 
fairs. More than half (53 percent) of 
the entire alumni body say they take 
part in civie activities or work with 
welfare organizations, school boards, 
parent-teacher groups and youth and 


ined 


church groups +z 
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ACCCE at New York 


Elections were announced a 


CNGA at Los Angeles . . 
imnual meeting t the Association 


Enlarging a natu: 
mu tat im f it ms ... A new test method nh «le Consulti Chemists and Chemical ks 
| | f ter Ving tru por neers, In st nth. The new oth 

each president 


consulting chemical 
president Lincoln | 
chemical engineer; sec 
Haller, Haller Testing 


treasurer—Percy | 


& Whitney 


the a ocia 
\ustin W 
Srebive \ 

H. Morse 

iting 


ultin 


for making 
rhe Texas Comp sobutane plus ' tic , natur: - Hold-over council — 
i i i ne pli cated neat vas C alles Fractional Condensatior 1] ater T). Snell. lex who hecome 
- : thay | Minef per Method,” the test consists of saturatn Das resident wutomaticalls Harold 
nakes 6500) activated charcoal in a conventional , , chemical consultant: Witham ¢ 
ms of Prt CNGA tube to the top ot the third ten , ’ 

und RVI ' 1 owe Ledoux & Compa ie 
perature fis ant Hen Castine the 1B \. W. Dow, In Rewina 
| plant aturated charcos \ h diethvlene gv! ‘ ens Kaba fen T apd 

, ol. The ethod w under con Dippel, Stillwell & Gladding, In 

S Was User ration by | NGGA chares test , - |. Hewitt, Evans Research & De 
unip mittee (R Montas Standart ] \ ment Corporation whe was ap 
hi the council t fill the un 

f Davidolf, now president 

Purd Bull & Roberts, Ine 
shuldenes Water Service 
Robert Steckler, R. Steckler 

( ~ wat Schu 
tests hvdrog | ay 2 1) t« int 1 al 
. ne 


] 


Companys ! alitornmia) 
General l’etroleum has kept a 
tab on its diethanolamine solution 


1 sulfide removal b 


netric titration 


WPRA at ElDorado ... 


\re there baste studi upervisor 

ld receive for ther own develop 
ment Standard Ohl ¢ Ompany (Indiana) 
wleves there are. In its supervisor de 


velopment program these basic areas are 


Sinclair Men Gather in Philadelphia— 

These refinery representatives attended Sinclair's maintenance-engineering symposium at Philadelphia: Left to right, top row: D. Chinburg, L 
Bunger, G. Wild, J. True, W. Vevurka, O. Wells, R. Jacobi, C. Foster, T. Jones, M. Piveda, L. Dawson. Second row: A. Foshia, C. Mallory, W Martin 
J. T. Long, R. J. Self, H. F. Thompson, C. Robinson, C. Jordan, |. Downes, P. Kite, J. Shinberg, A. Scheetz. Third row F. Parrott, D. Brauer, W. 
Simpson, W. Shippani, J. Lerew, W. Gooch, A. J. Phipps, R. Steinhoff, H. D. West, J. Ryan, F. Romweber, J. W. Dudley. Fourth j Murrison, W 
Boulden, R. V. Brown, G. MacDonald, H. Funk, G. O. Basie, N. Frick, W. J. Smith, H. Diemart, F. K. W. MacDonald, J. J. Ford 





Safer th 


an Slippery Flooring 


This aerialist spinning high over the center 
ring knows she’s taking a risk—but training 
warns her to be careful. However, every day 
workmen are killed or hurt falling on slippery 
floors that look safe but are treacherous 
underfoot. Best inexpensive insurance against 
these accidents is A.W. Super-Diamonp— 
the floor plate with 40 slip-stopping traction 
points in every step. SupER-DIAMOND is 
tough, rolled steel, with an exclusive raised- 
diamond surface that takes rugged wear and 
gives maximum foot safety in return, Specify 
Super-DiamMonp when you want the best buy 
in low-cost accident prevention, Easy to in- 
stall. Simple to maintain. Write today for the 
new, free Super-Diamonp Booklet SD-17. 


Economy Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY 
CONSHOHOCKEN, PA 


Other Products: A.W. ALGRIP Abrasive Rolled Steel Floor Plote 
Plates « Sheet © Strip « (Alloy and Special Grades) 


jata on advertised products, use Readers’ Service Cards, last page 





Who's Meeting .. . 


selection 1s tor 

submit lists of all 

departinent heads 

follows up this 

battery to the se 

romising 

nity 

, and each 

in's pertor ! evaluated. Ds 

partmental er t then rank the 

candidates 1 l of performance and 

the top man « he composite ranking 

is recommended for the supervisor job 

(Henry G. Abbott, Esso Standard Oil 
Company, Baton Rouge) 


NLGI at San Francisco .. . 


Newest morgat se thickener 1s 
the estersil, This new ‘ of thickeners 
is formed by the surface esterification of 
certain finely divided siliceou solids 
The best application tor these thickeners 
is in the multipurpose and specialty type 
applications (sreases made vith estersil 
have been found to have the following 
properties: water resistance, mechanical 
stability, little change of consistency 
with te miperature, no me Iting point, good 
stability and oxygen bond test, and com 
patibility with soap greases (G. C. Myer 
ind R. O. Braendle, California Research 
Company) 

Demand for better products and 
increased manufacturing costs without 
any corresponding increase in grease 
prices has put the squeeze on grease 
manutacturers to increase plant ethcrency 
Now it’s more important than ever that 
selection of equipment be given careful 
scrutiny. The trend is toward maximum 
use of mechanical power and labor sav 
ing machinery (O. L. Yarham, Cities 
Service Research and Development Com 
pany, East Chicago, Ind.) 

.. + One of the most modern grease 
plants recently completed is that of the 
British American Oil Company at Clark 
son, Canada. Among the novel features 
centralized control of operations, weigl 
Tir f all ingredients used in. grease 
making, hot oi heating and cold ofl 
cooling of kettle equipment, pressure 
and kettles and 


‘ drator-deaerator 


acuum ntractors 
} 1,! 


1] 
Cy] 


] 
‘ 


pany Limit 
Another : 
. } 


it 
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CCDA at Bedford . 


Look for the consumption of 
s by 1960 t ncrease 140 percent 
1950 in countries outside the U. S., 
I accounting 
roductior 
d t reach a rate 


annually utside 


ul de 
luding the 10 million 
wkounds constat Vv under construction in 
anada he other hand, an indicated 


surplus f anol during the next few 


{ 
I 
( 


vears 1s probable. kurope will still ac 
count tor bout percent of the total 
ol all chemicals 


M hel hell Petroleum. Ltd.) 


The growth of the chemical in 
dustr is almost ertain to keep step 
with the rapid expansion of peace time 
atomic pov production, In the atom 
energy fie! the chemical industry has 


already been the biggest contributor of When removing 
know-how approaching widespread damaged tubes 


use F mi energy tor peace time 


power production will make —possibl use the new 

new uses f chemical materials now 

used chiefly as fuel. Such fuel materials AIRETOOL 

in the near future will be freed for use 

without limit to create a host of prod internal tube cutter 

ucts that will displace natural materials 

in use for so long as a basis of our ma Now ...a new, modern, cost-saving method of 

terial possessions (Francis K. McCune, removing leaky or damaged tubes from con- 

General Electric Company) densers and heat exchangers that enables you to 
_. . ae aeeet the chatlenae of the re accomplish overhauls in short order and eliminate 

vived chemical industries in Europe and costly downtime. 

Asia, the American chemical and phat The Tube Cutter is a powerful air-driven, fast- 

maceutical industries will find it in cutting lightweight tool that is 

creasingly necessary to establish foreign equally at home in field or plant! 

manufacturing rations. The words Self-centering blades of tough 

“enlightened self interest” describe the tool steel quickly and easily cut 

motive for expansion of American trade steel or non-ferrous tubes internally, through tube 

Sul This means that there must be posi sheets up to 4” thick. A ball-bearing thrust collar 

tive results f he countries in which prevents friction, and cutting rate is precisely 

nd with which do business—results governed by the operator; a lever-controlled posi- 

in mater rts for their people tive feed eliminates gouging or burning and insures 

healt ! ial well bein; long life for each of the two cutting bits. 

The better off Replace faulty tubes in HOURS, NOT DAYS . 
micall = cut costs of overhauling condensers and heat ex 
7 changers and get vital units back into operation 
sooner than you would think possible! For full 
information on this new time and labor-saving de- 
velopment, see your nearest AIRETOOL represent 
ative, or write to The Airetool Mfg. Co. for literature 
and complete details 


investment abroad if it is to be success 


i 
urs they will 
ortant, the greater! 

vithstand the 

as fully 


Solve ALL of your Tube Maintenance 
Problems with AIRETOOL Equipment! 


\ AIRETOOL 


MANUFACTURING COMPANY 
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KERRIGAN werarorgea 


STEEL GRATING 
With the weld that never fails. 


Electronically Weldforged and Bond- 
erized for greater strength and longer 
life, Kerrigan grating is custom fabri- 
cated to your exact requirements. Our 
large drafting staff is at your service 
to prepare drawings subject to your 
approval. And the finished grating 
comes to you well marked and identi- 
fied for low cost installation. 


Bearing bars, and cross bars alternat- 
ing right and left for the utmost in 
safety, are weldforged into one-piece, 
inseparable units that stand up under 


the severest kind of punishment. aa i 
1 


ial ce 
example 
in kur 
establishn 
in’ Fr; 


ire tatfed mo 
( Croxton 


Battelle Mem 


WPRA At (Casper 


Mt about time 


that trimws Gomer 


Write for t! net tinge 
FREE case of the petr 

desk-size es & , 
grating 

sample. 


Bonderized for rust re- 
sistance and extru pro- 
tection against corros- 
ion Holds paint to 
meta! for durable fin- 
ishes 


> ie | 
L2OO.000 tor a 4000 barrel 


nad S3.000.000 tor a 20-000 


For more data on advertised products, use Readers’ Service Cards, last page 1" rROLI Ml iN | | N | IX 
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difference in asphalt 
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crude oil 
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tempt 
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position, but as vet no ce 
been mi: whi would 
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compositions (kK I Stanfield, 
of Mines, Laramie, Wyo.) 
Refiners could well afford to 
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ASME at Los Angeles . 


... Mechanical design problems, 
sure 
Mm for 
annual Pett 


pres 
n and maintenance came 
thorough treatment at this ninth 
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Van Winkle Gets Grant 


Matthew Van Winkle 
University ol lexas and sometime 
Perroceum REFINER author as re 
eived a $10,000 grant from the National 


Science Foundation to study distillation 


protessor at the 


CALENDAR OF MEETINGS 


American Society for Metals National 
Metals Congress and Exposition), 
International Amphitheatre, 
Chicago 

American Welding Society ‘National 
Fall Meeting), Sherman Hotel, 
Chicago 

The Society of Rheology (Annual 
Meeting), National Bureau of 
Standards and Sheraton Park 
Hotel, Washington, D.C 

Instrument Conference (Third 
Annual), Louisiana Polytechnic 
Institute, Ruston, La 

Soctety of Automotive Engineers 
National Fuels and Lubricants 
Meeting), Mayo Hotel, Tulsa, 
Okla. 

American Institute of Electrical 
Engineers ‘Machine Tool Con 
ference), Detroit 

American Petroleum Institute (34th 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago. 

American Institute of Electrical 
Engineers Central Texas Section 
Waco, Texas 

American Standards Association 
Annual Meeting), Roosevelt 
Hotel. New York 

National Association of Corrosion 
Engineers, Shreveport, La 

Chemical Market Research Associa 
tion, Sheraton-Cadillac Hotel, 
Detroit 

National Association of Corrosion 
Engineers (Annual Conference), 
Biltmore Hotel, Los Angeles 

Ninth Midwest Quality Control 
Conference, Baker Hotel, 

Dallas, Texas 

American Society of Mechanical 
Engineers, Statler Hotel, 

New York. 


National Exposition of Power and 
Mechanical Engineering, Commer- 
cial Museum, Philadelphia. 

Natural Gasoline Association of 
America (Panhandle-Plains 
Regional Meeting), Herring Hotel, 
Amarillo, Texas. 

Oll Industry Information Committee, 
Waldorf-Astoria, New York 

American Institute of Chemical 
Engineers (Annual Meeting), 
Statler Hotel, New York 


November, 1954—Perroieun 


JAN 

1955 

10-14 SAE Golden Anniversary (Annual 
Meeting), Sheraton-Cadillac and 
Statler Hotels, Detroit 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Okla 

Chemical Market Research Associa 
tion Joint Meeting with Com- 
mercial Development Associa 
tion), Edgewater Beach Hotel, 
Chicago. 

Symposium on Instrumentation for 
the Process Industries, Agricul- 
tural and Mechanical College of 
Texas, College Station, Texas 


19-21 


ASTM Committee D-2 on Petroleum 
Products and Lubricants, 
Rice Hotel, Houston 

American Petroleum Institute 
Division of Marketing, Lubri 
cating Committee), Sheraton 
Cadillac Hotel, Detroit 

Natural Gasoline Association of 
America (Regional Meeting), 
Scharbauer Hotel, Midland, Texas 


National Association of Corrosion 
Engineers, Annual Conference 
and Exhibition), Palmer House, 
Chicago 

American Institute of Chemical 
Engineers, Kentucky Hotel, 
Louisville, Ky 


APRIL 

13-15 Natural Gasoline Association of 
America (Annual Convention), 
Baker and Adolphus Hotels, 
Dallas, Texas 

American Society of Lubrication 
Engineers (Annual Meeting and 
Lubrication Exhibit), Hotel 
Sherman, Chicago 


American Institute of Chemical 
Engineers, Shamrock Hotel, 
Houston 

Liquefied Petroleum Gas Associa- 
tion ‘Annual Convention), 
Conrad Hilton Hotel, Chicago 

Chemical Market Research Associa- 
tion (Annual Business Meeting), 
Hotel Plaza, New York 


For more data on advertised products 


use Readers’ Service Cards 


Complete Range of Sizes and 
Models in Both Medium and 


High Pressure Types 


MORE COMPACT THAN EVER 


P.952A—Steam Turbine and Electric Motor drive 
gives flexibility in this compact model PES2H 
size No. 25 unit 


TIONAL. AIROI 


FUEL OIL PUMPING 
and HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 


Heating Units are specially designed to 
prepare, for combustion, all grades of fuel 
oil including No. 6 or Bunker “C” Oil and 
They will 


above ground or underground tanks, pre 


residuums draw fuel oil from 
heat it to proper constant temperature and 
deliver it to Oil Burners at an even pressure, 


Our Fuel Oil 


Pumping and Heating Units are the result 


best suited for the burners 


of yeors of experience. They come com 


pletely equipped ready for steam, exhaust 
condensate, oil suction, oil return, and elec 


trical connections All valves, regulators, 


etc., are readily accessible. The piping ar 
rangement is easily understood. These com 
pact, space-saving units are available in a 
range of sizes and models in both Medium 


and High Pressure types. For complete de 


tails, write for our Bulletin 40—very inter 


esting and informative 


AUTOMATIC Ott 
BURNERS, for small 
process furnaces and 
heating plants 


GAS BURNERS 


COMBINATION GAS 
AND OIL BURNERS 


Steam Atomizing FUEL OIL PUMPING 
MOTOR - DRIVEN and HEATING 
t UNITS 


DUAL STAGE, Com F.2OR ACs 
bining Steam and 2 
Mechanical Atomiza OBSERVATION 
tion PORTS 

LOW AIR PRESSURE SPECIAL REFRAC 
OIL BURNERS TORY SHAPES 


Ott BURNERS and 
GAS BURNERS for 
industrial power 
process and heating 
purposes 


STEAM ATOMIZING 
OIL BURNERS 


SLUDGE BURNERS 


RELIEF 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


1254 EAST SEDGLEY AVENUE, PHILADELPHIA. PA 


Southwestern Div.: 2512 8 Boulevard 
HOUSTON 6, TEXAS 
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What Suppliers Are Doing... 





Childs Krapt 


C. Childs, formerly 
ind Rubber Company 
ibber plant it Lake ¢ 


inted sales 


George 
tone lire 
netic i harles 
as been app 
th Mas 
on | 

tion 


William L 


yeal i ! 


engwineet tor 
Me ter divi 
Engineering Corpora 


meitan 


Coastal 


ind Smith 


Krapf, for the past 


tant t the executive vice 
ident of Bulkley, Dunton Processes, 
Inc., has been promoted to general mar 


the New York 
Max A. Minnig has 


president of 


pre 


inet ! firm 


been elected 


Witco 


previous!) 


exer 


Chemical 


lirector 


tive vice 
Company 


ot sales 


He Was 
incl vice president of the com 


} any 


Bush McLaughlin Madison 


Roy R. Bush, Pulsa dists mana 

the Meter and Valve division f 

well Manufacturing Company, | 
\ eg il 1 


tert res I ! 


Rock - 


beet 


! sales et 


W. R. McLaughlin, 
| {} tockwel 


‘ we i Rk 


Dal 
Valve 


im the chang 
Carl K. Madison, Mi 
mani r tor the 
wted t 
uct 
e realignment 


Row kwe I] 


beet vice presider ! 
divi 


divided 


inte 


sale tor the entire 


whicl 


vestern sales region two 


de Weese Bodinson 


ns a Southwestern and 


ialler Midwestern region 


Jefferson J. Davis, formerly n 

the ¢ Equipment division 

Foundry Company, has 
t d 


ananer 
I nstruction 
Electric Steel 


lent in cl 


mr 


aTee | 


t divisions 


R. W. de 
head ft klectri 
irgical and Inspection 

appointed president in cl 
| 


Saics 


THe rly 
Foundry’s 


Wesse, | 


Steel 


HAD AR ITS 
Metal 
departments ha 


vice are 


Earl H. Bodinson, formerly district sales 
for Hammond Iron Works at 


Pa, has been appointed astern 


sales 


manager 
Hy istol, 
with 


manager headquar 


York 


livision 


ters in ew 





who 1 


M. Carry, 


years 


James 
three been issistal 
Pullman, Ine., has 
pomted assistant to the president 


The M. W. Kellogg Company, a subsid 


ary of Pullman 


has 


president of been 


Edgar K. Schutz, formerly a 
resentative for Sherwin-Williams Company, 
has been appointed sales representative 
for Wolverine Tube, Division of Calu 
met & Hecla, Ine 


Allen, {: 


Briggs 


sales rep 


Robert 


ran 


nal sales 
M mutacturing ¢ t! 

been appointed sales rep 
Wolverine Tube. At the 
same tine fhomas | (,o0dvear was 
transferred to Moline Il} { pen a 


new W Tube offiec 


rmerly regi 
iwer tor 
also 


pany, has 


resentative tor 


Bruce Cramer, tormerly a member 

thre Ketractories Sales | neineecring cle 
heen appointed 
it Norton Company, for a 
the principal p 


Arkansas 


rts t, ha retractories 


hnect new 
rsirstimys ! 


i lTexas, Oklahoma 
urt of L.ours 


Ward H 


irt 
an ! a 


mall PP ana 


Pitkin, formerly assist 
awer, has bee 
Oliver United 
ork { ' ‘ 


ib 


int 
iles mat tne pen 


‘ ‘ sales mananet if 


Filters, Inc., of New Y 
I Anwele and Oakland, Calit 


David P. Barrett, previously assistant 
manager ot the Industrial Chem 
department has beet ulvanced to 
manager of that department f 
Davison Chemical Company, 

if WR & Company, succeeding 
j 


N. FE. Hathaway, retired 


sales 
cal 

sales 
Divisior 


Crrace 


Allen H. Whitehead has been appointed 
the Ni kel and Nickel All V 
Metal Goods Corporation. 
eight years, he been a 
tor the 
Orleans terri 
direct 
guidance and work 
International Nickel 
(,00ds ( rp 


nstmers of 


manager ot 
livision§ oft 
For the 
general 
corporation im 
his 

technical 
is a liaison between 
Metal 

representatives and ¢ 


and nickel alloys 


M. M. Wilson, of 
pany, was recently elected pres and 
board of the Industrial 
Institute, Inc., at its four 
meeting at Island 
C)ther thee elected it 


\V 1) Myer ! awl 


past has 
sales representative 


the Nev 


new post tie 


lime 
tory In will 


sales RIVE 


ration 


i 
ric kel 


( ompany, 


Baldwin-Hill Com- 
dent ! 
chairman ot the 
Mir eT il Fiber 


teenth annual ca 


(sa 
the meeting 


Picher 


Pitkin Barrett 


1935 } 
He is 

and 
Spielman 1s 


Whesso Limited si las relit 
that px 
(;. (srant 


ot the 


quished sition succeeded 


director general 
company 


at on the board 


York Reorganizes, Sets Up 
Three Divisions in New Plan 


\ substantial 
both in 
has 


realignment of its of 
the field and in 
headquarters, been announced by 
York Corporation. The plan 
ot operation sets up three ntained 
responsible to president, 
with the func 
tional organization plat 


its 


ganization, 
new basi 
self-cx 
the 
Straight 


divisions, 
is contrasted 
under which the 
company has been 

The three 
trial, Commercial 

The Industrial 
RK K »ertass, 


eral manager 


yperating 

are Indus 
International 
division is headed by 
pre sident and 
It is responsible for 
manutacturing, ounting 
eadquarters and 
sale Ss to consumers in 
the 


divisions 
and 


new 


vice en 
sales, 
enxinecring, ACt 
and procurement at | 
for direct 


the held throug! 


contact 
district industrial 
inization 


The ¢ led 


mmercial division is headec 


Louden, vice president an 


It is responsible t 


Whitehead Wilson Spielmen 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 





_ Copper ALLOY BULLETIN 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1N CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 














Br oy at 


Field test rack showing the effect of biofouling 
on copper alloys 


Biofouling marine growth has par 
tially plugged these tubes in con 
denser water box 


The Effects 
on Condenser 


The effects of biofouling on con- 
denser and heat exchanger tubes are not 
so generally recognized. However, bio- 
fouling of ships’ bottoms is known and 
retarded to a considerable degree 
through the use of toxic copper-bear- 
ing paints. 

Various studies have shown that the 
condenser tube alloys vary markedly in 
their resistance to biofouling from ma- 
rine organisms. The results of 
investigation carried out in slowly 
moving sea water are shown in the 


one 


photo above. 

Here the relationship between the 
rate of corrosion and percent of surface 
covered by relatively large organisms 
is shown. In general, the tendency to- 
ward biofouling increases with a de- 
crease in corrosion rate, or rate of 
solubility. 

For example, the highly corrosion 
resistant alloys such as Bridgeport 70- 
30 Cupro Nickel (containing approxi- 
mately %4% iron), Aluminum Brass 
and Duronze IV (Aluminum Bronze) 
are highly susceptible to biofouling in 
slowly-moving sea water. This is ex 
explained on the basis of their low rates 
1051 


vember, PETROLEUM 





REFINER 


of Biofouling 
Tube Corrosion 


of solubility in sea water. 

The water film adjacent to the metal 
surface does not contain a sufficient 
concentration of copper salts to be 
toxic to marine organisms. When the 
corrosion rate is higher, as is the case 
with Admiralty and copper, the bio 
fouling is considerably less. 

Clean Tubes Are Important 

Biofouling organisms should be 
promptly removed from copper-base 
alloys by scrubbing with a stiff fiber 
brush and water. Where the organisms 
die and dry up on the surface, consid 
erable difficulty is experienced in re 
moving those with 
such as barnacles. When not removed, 
such organisms and their decomposi 
tion products destroy the protective 
corrosion film and act as focal points 


calcareous bases 


for corrosion pitting. 

Due to the interrelation between cor 
rosion resistance and biofouling, cor- 
rosion pitting may become a serious 
matter, especially in the most corro 
sion resistant alloys when the water is 
warm and the rate of flow is low. These 
conditions favor attachment and 
growth of marine organisms. 


| 








| 


For more data on advertised products, use Readers’ Service Cards, last page 


Operation of the condenser or heat 
exchanger at velocity high enough to 
prevent organisms from attaching them- 
selves is often very helpful. If this can 
be supplemented by sufficient chlorina- 
tion, clean tube surfaces can then be 
maintained. This practice prevents the 
accumulation of slime (algal or bac- 
terial) in all types of water. This is 
important because slime may decom- 
pose during shutdown to form ammonia, 
followed by the danger of stress corro- 
sion cracking. 

Effects of Large Objects 

If the deposit happens to be the shell 
of a living barnacle, no corrosion may 
result until the barnacle dies and its 
tissues decompose into film-destroying 
materials. These organisms attach 
themselves during periods of low-water 
velocity and may not be dislodged when 
the flow is stronger. The organisms may 
also be deflect the 
stream of water against the tube wall 


large enough to 


causing impingement corrosion. 

Any substance not subject to decom- 
position, such as shell or stone, will 
generally lead to rings of corrosion be- 
neath the corrosion patina starting from 
any crevice formed between the for- 
eign substance and the metal. Bubbles 
of gas or droplets of oil on the metal 
surface may have a similar effect. 

Removing Debris 

To decelerate corrosion, numerous 
devices have been designed, built and 
put into practical use to remove debris 
and other undesirable substances from 
corrosive waters. The simplest device is 
the screen or strainer, which is very 
effective for catching sea weed, debris, 
etc. More complicated units consist of 
filter beds or packed towers through 
which the water is passed. The iayers 
or columns of mineral or other mate 
rial may remove calcium, dissolved or 
precipitated iron, sediment, carbon di 
oxide, oxygen, etc., depending on the 
material used. 

Bridgeport Technical Service 

A wealth of experience in solving tube 
corrosion problems is always available 
to you without charge from Bridgeport 
Technical Service. You can get full de 
tails by contacting your nearest Bridge- 
port Sales Office. And when you do, 
ask also for your free copy of Bridge 
port’s informative Condenser and Heat 
(2520) 


Exchanger Tube Handbook 


a) 





Suppliers... 


the same general functions as the Indus 
trial division, except that it will market 
products through distributors and 
ers in. the field, utilizing § the district 
commercial organization for this purpose 

The International division is headed 
by ¢ BR. Morrison, managing director, 


it! tlices in New York and London 


It is resp nsible for all overseas sales 


dle al 





and profits theretrom 

The president's staff, which under his 
direction will collaborate with, assist 
and advise the divisions, includes M. G 
Munece, vice president in charge of mar 
keting services: J. M. I Josline, vice 
president in charge of industrial rela 
| trons M | Dick reneral attorney 

BROWN FINTUBE } | | k | Lauer vice president 1! charge 
ti if engineermg and 1 -W. EF. Lynne 

TF-18 TANK HEATERS | an ae, aad cee: ake i 


span 


ASSURES MORE EFFICIENT a ad ad 


LESS COSTLY OPERATION | Scovill Appoints Hartzell 
ie Gulf Coast Area Consultant 
® Mounted on legs 10 inches above the LO Hartzell I se rae 
tank floor, our TF-18 Heaters are entirely | ceaaitin alt dine asian be 3 west 
surrounded by the tank liquids. This pre- | i tesearch department 


vents sediment from settling on the heating Scovill Manufac 
/ { Cmpany He 

headquartered 
ouston trom 


surfaces as when an old-fashioned coil in 
the bottom of the tank is used .. . assures 
more efficient, less costly heating ... avoids 
heating through a layer of sediment... and 
leaves the tank floor uncluttered and easy 


to clean. 


The finned construction provides ap- 
proximately 7 times more heating surface 
per foot of tube length than plain bare pipe 
or tubing. Consequently, TF-18 Heaters 
transfer more heat, faster and at lower 
temperatures, avoiding coking or damage 
to heat sensitive materials. Easily installed 
in existing or new tanks. TF-18 Heaters 
do not require welding inside the tank, 
lried, re-ordered and widely used by the 
country’s leading petroleum and chemical 


concerns, 


You can't keep your operations com- 
petitive with old fashioned, obsolete Perkin-Elmer Promotes 
methods. Write today. Get full details Tele te Purchasian Head 
about these new, fully proved, less costly, age to Furcnasing reo 
more efficient tank heaters. 


oe en 

New fully descriptive Bulletin No. 541 gives — and, ae 
~~ = 

sions and full details. Write for your copy today. . 


— listat division f ' lmer 
j counting department vas 
Town named assistant director of purchasing 
n 1950. Prior to joining Perkin-Elmer, 
vith the Statistical department 


Fintube CO. Styria. Chia | 88 Seber 


Lunkenheimer to Consolidate 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT Che Lunkenheimer Company has 
CHICAGO «© ST. PAUL © ST. LOUIS © KANSAS CITY © MEMPHIS © BIRMINGHAM © NEW ORLEANS started a program of consolidation and 
SHREVEPORT © TULSA © HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO expansion at its Fairmount plant at Cin 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA cinnati, Ohio. In a move to consolidate 

BROWN FINTUBE (GREAT SRITAIN) LTD., BIRMINGHAM, ENGLAND and expand all of its manufacturing op 

FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY erations at the Fairmount plant site, the 
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DEAN BROTHERS PUMPS /NC. 
fy hoe" Type R2R Centrifugal Process Pumps 


mer 


Allied Chemical Division 
Reassigns Three in Sales 


Three apy tment in the Sales de 


irtment of the Solvay Process divis 

of Allied Chemical & Dye Corporation 
ve peen ann unced 

\dvanced t ul position of manager 
their respe« departments are 3X6 R2RSM “4691 
) Ant! p) cial Alkalies section; 
monim & Potassium 
1 H. R. Smith, Cal 


Type R2R Process Pump 


with * Sa No. 01580 B 


, 
nical Servic 


Sales departmet 


Diamond Alkali Move Three  "Pype R2R Process Pump 


DISASSEMBLY: The Type R2IR process OPERATING RANGE: Type K2R. Heavy 
To New Muscle Shoals Plant pumps can be disassembled without dis- duty, process pumps are available in 
I} | n connecting the suction and discharge pip- eighteen different sizes, enabling our engi- 
ing. By first removing the spacer from the neers to furnish unite specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 
Muss Oats casing from the cradle the entire cradle to be performed. 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


ree Key 1 at Diamond 


appointed 


3510 


Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear 
ance Pump. Designed to handle 


4040n 
volatile liquidae 


Close Coupled Centrifugal Pump 

Honeywell Reassigns Nine 

In Field Force Organization 
Appomtment of new ! t 


Mian age 


4043 AA Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 


2eJdest 2 oC 
Pedestal Mounted entrifugal Power Pump 


Pump 


3556 


Double Pedestal Bearing Centrif Durable Lbuplex Packed Piston Pat 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED {869 2 
DEAN BROTHERS PUMPS /NC. ( 
/NOIANAPOLIS /NO. 


JZ] W TENTH Sr 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


replaces er re Representatives in Principal Cities 
Spokane ast 


Jolling, assigned t 











November. 1954 PETROLEUM N For more data on advertised products, use Readers’ Service Cards, last page 





FOR EVERY PROBLEM 


There’s a Kinney positive 
displacement rotary pump for 
your job... . whether it calls for 
handling non-viscous liquids or 
pumping semi-solids through 
pipe lines at metered rates. 
Kinney Engineers can help you 
get the best pump for your 
problem. Our pump line is very 
broad—150 different sizes and 
models. . . for pressures as high 
as 400 psi. and temperatures 
to 650 F. 


Bulletin 151 describes the 
complete line of Kinney Rotary 
Pumps. Send coupon for your 
copy today. Kinney Manufac- 
turing Division, Boston 30, 
Mass. Representatives in prin- 
cipal cities of the United States 
and foreign countries. 


KINNEY MFG. DIVISION 


THE NEW YORK AIR BRAKE COMPANY 
3596 WASHINGTON STREET * BOSTON 30 © MASS 


c— 
| 
| 
| 





Please send Bulletin L51 describing the 
CJ complete line of Kinney Liquid Pumps. 


Name 
Com; any 


Street 


| 
| 
! 
| 
| 
L 
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Charlestor W 
Charles W Pre 
Harrisburg distri 
rlvw senior 
‘ wn, Pa 
led the company’ 
tivities in Baltin 
ditional field assigt 
de Leight M. J 
mmercial sales: 
inch commercial 
and Ra I 
ner al salest 


ilar 


General Electric Opens 
New Welding Plant at York 


e new Y rk, ra. welding plant « 
Pend 9 He, Company was officially 
ypened last month "The plant, head 
quarters of G-k welding products, cor 
tains manufacturing facilities that make 
t one of the most modern plants of its 
kind in the mdustry 

The official opening included a com- 
munity open house to which all area 
residents were invited. In addition, local 
business leaders and civu ind state of 


ils were invited 


Clark Equipment Buys Assets 
Of Torque Converter Business 


Inventories. engineering designs and 

oducts, tooling, trademarks and pa 
tents and certain other assets of The 
forcon Corporation, Ashtabula, Ohio 
have been acquired by Clark lk. quipment 
Company 

The transaction w enable Clark t 
offer a broad line torque converters 
and) = transmissions lhe company an 
nounced that in taking over inventories 
and business-in-hand ot Torcon, 1t 1s 
not purchasing Torcon’s capital stock m 
is it assuming Torcon’s liabilities 

Production operations for the manu 
facture of the torque converters will be 
transferred to Clark's transmission plant 


it Jackson, Micl 


Ladley Succeeds Finnan as 
Hercules Purchasing Head 


t-dwin S. Ladley has been appointed 
director of purchases for Hercules 
Powder Company He succeeds Lav 
rence |. Finnan, Jr who will retire at 
the end of the yvear upon mpletion 
i 40 years of service 

Ladley, who joined Hercules in 1942, 
became assistant lirector ! purchases 
in 1951. Prior to employment with Her 
cules, he was the cashier of Americar 
Road Machinery Company. Finnan | 
t the company mm 
de 


« 
came associated w 
1915 as a member if the Purchasing 
martment staf He became lirector 
1950) 


} 
pure asses iF 


Worthington Adds Distributors 
Six new distributors have been ay 
f welding post rning 


1 
iw 
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Davison Chemical Adds Reid 
To Industrial Chemicals Staff 


Lewis C. Reid has been named assist 
ant sales manager of the Industrial 
Chemicals depart- 
ment, Davison Chem- 
ical Company, divi- 
sion of W. R. Grace 
& Company 
Reid was formerly 
with Wyandotte 
Chemicals Corpora 
tion, as Chicago dis 
trict manager for the 
Michigan Alkali di 
Viston 
The new assistant 
sales manawer at 
tended the University 
Reid of Virginia, receiving 
both bachelor’s and 
master’s degrees in science. From 1942 
to 1945 and from 1950 to 1952 he saw 
Naval service, holding the rank of lieu 
tenant commander at the time of his 
resignation 


Rockwell Manufacturing Will 
Build New Plant in Kentucky 


Rockwell Manutacturing Company has 
announced the selection of Russellville, 
Ky., as the site for a new plant expected 
to go into operation im mid-1955 

The plant will be located on a 30-acre 
site, according to Campbell Stuckeman, 
vice president. It will have from 80,000 

» 100,000 square feet of floor space and 
is expected to cost trom $800,000 to 
$1,000,000, exclusive of production equip 
ment. Construction will start in early 
January and initial occupancy is sched 
uled during May 

The new location was chosen after a 
six-month survey conducted with the 
ooperation of the Kentucky Agricul 
tural and Industrial Development Board 
Availability of male labor and favorable 
freight rates were chief factors in the 
selection of the plant site 

The plant will be a one story brick 
and tile building with a natural was air 
conditioning svstem 


Wolverine Tube Assigns Julin 


Wolverine Tube, division of Calumet 
& Hecla, Inc., has announced that Ralph 
Julin, sales representative, will now con 
tact wholesalers only, in the wreatet 
Chicago area. He will make his head 
quarters in Wolverine Tube's Chicago 


oftice 


B&W Reassigns Jessen 


Nicholas ¢ Jessen has been named 
assistant superintendent of the Barber 
ton, Ohio, works i the Babcock & 
Wilcox Company's Boiler division. He 
has been with Babcock & Walcox since 
1930. During the last t ears le 4s 


had tw assigninent I | 


Oil Well Expanding at Garland 


Phe Oil Well Supply Division of | nited 
States Steel Corporation ha broken 
d at Garland exas, tor an expan 

re than double 


irchouse and 


OOD 


uM REFINER 





Meets A.P.I.* Standards 
for CUSTODY TRANSFER SERVICE 


* American Petroleum Institute 


AUTOMATIC TANK GAUGE 


PATENT NO. 1879805, OTHER PATENTS PENDING 


Float and Neg’ator motor actu- 
ated — ground reading — auto- 


matic tank gauge 


It is gastight and will handle 
working pressures to 15 p.s.i.g. 
Equipped with gravity compen- 
sator and operation checker. 

A feature of this gauge is that 
it is provided with special pipe 
brackets to insure alignment 
and a synthetic rubber expan- 
sion joint, which allows 2” ver- 
tical movement and Y/,” hori- 
zontal movement of tank roof 
without stress on tape piping. 


Where corrosive vapors are a 
problem, a liquid seal unit to 
protect working parts is obtain- 
able at extra cost. Standard liq- 
uid seal 81/,” H,O pressure or 
vacuum. Available for higher 


pressures upon special order. 


Recommended for use with all 

types of dow pressure, fixed roof 

tanks 

Where remote gauging system 

is anticipated, "VAREC” Trans- 

mitter may be mounted on the 

cover plate, eliminating cutting 

into tape piping or gaining access to the float for tape adjustment 
Installation may be made on ‘tanks in service.’ 

Send for full information —ask for VAREC GAUGING EQUIPMENT 
Bulletin CP-3007 


VAPOR RECOVERY SYSTEMS COMPANY 
a 


Cable address: VAREC COMPTON Calif. (U.S.A.) AllCodes 


For more data on advertised products, use Readers’ Service Cards, last page 
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is expected t hve 
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Hercules Elects Directors 


members have beet 


J&L Division Store in New Quarters— 

The Odessa, Texas, store of the Supply division of Jones & Laughlin Steel Corporation is now 
transacting business from this new location at 1509 West Second Street, Odessa. The new building 
has 15,727 square feet of floor space. The Odessa store is one of ten in J&L’s West Texas district. 


- Company changes— 


es - Robert C. Brown has been appointed 
ae manaver ot the Evansville brancl oot thie 
“= Caustic Soda ’ General Machinery division of Allis- 

Hl Chalmers Manufacturing Company. H«¢ 


had heen a representative the fir s 

chemicals —— St. Louis district office since 1948 
= ron Edward F. Brown has been named sales 
, engmeer tor Peerless Manufacturing 
for Company, «f Dallas, Texas, and its sub 
I deary, Sillers Engineering Company 
. " , Ai al - » iT ! wl has rkhed ow Peerless’ 

Petroleum a oe - ae oe y — knumeerme and Sales pe trnents 
= i P er nve ears 1 andl thre 


activities of bot 


eae Pera 
Refining : Fexas area 
~~ — Albert M. Norman, erly j ‘ 
the comptroller of Rheem Manvta 
turing Company, has been named assist 
int controller of Lukens Steel Company 
Walter E. Max has been appointed 
general superintende: t the Butfalo 
Works of Worthington Corporation Re 
placing Max im his tort r position as 
manager t the DBuffal Service and 
Erection department is Harry P. Yount, 
formerly assistant manager of the Serv 
ice and Erection department _ J. 
Hoefner, who has been with Worthing 
. o , tes «) P O4R succeet Yount as assist 
Basic Chemicals . . . Caustic Soda, Sulphuric Acid, cen eee eee 


Processed Sulphurs, Sulphur Chlorides are a few of the basic materials Stephen  & Keller, forme rly gene ral 
manager thi alyve iviston m illa 


Stauffer supplies the petroleum industry. lelphia, has been named general manager 
f the Heiland divisi | Minneapolis- 


Honeywell Regulator Company. He will 
ave responsibility for all phases of the 
Denver division's ictivities Phe ln 


Solvents . . ,. Carbon Disulphide, Carbon Tetrachloride, and coy formerly Heiland Research Corp 


ration was recently purchased hy 


Perchlorethylene are produced at 10 of the 38 Stauffer plants. These j/)'"""  \) aicotet hi. Salt hex heen 

solvents are available in drum to tank car quantities—coast to coast. ney gener : og ay a Valve 
iston succeeding eller att 

merly assistant te thre president ot 

Honeywell's Tnclusts i livist  «69n Phil 

‘ ’ idelp! ia, Will have responsibility ft all 
Custom’ Solvent Blends _. . Stoutter can also {yey he AN a es 

a .. has been elected 

supply bulk quantities of blended solvents, needed by many refiners. a haps gt a a ‘Matlonal 

Carbon Disulphide, Carbon Tetrachloride, or Perchlorethylene, in blends ©am Corporation. He was formerly as: 


sistant to the general sales manager 

or in mixtures with other solvents, are available in drum or tank car American Can Company and was 
on° . . P ‘ cently named executive vice president of 
quantities. Contact a Stauffer office for more detailed information.  \;)..4) Can Roy L. Goltz has heet 
apy inted New rk listrict manacer 
petr leun cat a sts t the Davison 
Chemical Company. Division of W. R 
(srace & Compan 1 to his appe t 

ment he served as district manage 


STAUFFER CHEMICAL COMPANY bth) Corporation in New York 3 ; 


380 Madison Avenue, New York 17, N. Y. Phe Sad yes. congress Bang oe 
221 N. La Salle St., Chicago 1, Ill. * 636 California $t., San Francisco 8, Calif. lic Steel Corporation He succeeds Har- 
326 S. Main Street, Akron 8, Ohio + 824 Wilshire Boulevard, Los Angeles 14, Colif vey A. Craig, | is b transterred 
8901 Hempstead Rd., Houston 8, Tex. « N. Portland, Ore. « Wesloco, Tex. « Apopka, Fla to Cleveland as manager 
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WHAT'S NEW AT BRISTOL... 





SIMPLICITY? Look inside! 


Remove the cover from the new 
Bristol Metagraphic pneumatic trans- 
mitter. You see at once the inherent 
simplicity of Bristol's world-famous 
measuring element. 

These Bristol measuring elements 
have chalked up as much as 35 years’ 
continuous service without attention. 

The Metagraphic transmitter sets 
new standards of accuracy and relia- 
bility in measuring and transmitting 
readings of temperature, pressure, vac- 
uum, differential pressure and liquid 
level. Here are some of its features: 

NON-BLEED BOOSTER PILOT for low 
air consumption. In balanced position, 
air consumption is only 0.07 scfm. 

HIGH-SPEED TRANSMISSION and 
superior control result from large air 
capacity of the pneumatic relay — 3.0 
scfm. 

INDICATING DIAL GAUGE to show 
output pressure can be screwed into 
front of transmitter. No piping or fit- 
tings are needed. 

Get the whole story on the 
Metagraphic transmitters. Write for 
free bulletin A105 to The Bristol Com- 
pany, 111 Bristol Road, Waterbury 
20, Connecticut. 


FRICTIONLESS METAGRAPHIC TRANSMITTER has 
only one pivot, no flexures. It’s sensitive to 
extremely small changes in the measured 
quantity (as minute as 0.03% of range, 
including reversal). You can get the 
Metagraphic in a wide selection of ranges, 
with magnified ranges available and over- 
range protection standard. 


4.24 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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I all ; tt: Fred H. Hayes, widely known in the 
Curtis C. Snyder, Reg ey Pa Pg easter ya “he Southwest oil and was industries, has 
0G r he 1es f ‘ vidden . 


Suppli B-|-F Forms New Division Clark Bros. Appoints 
PPWSTS 0 oo Formation of a new Texas division, Fred Hayes Vice President 
! iver : aie . been appointed vice 
sale , ; ‘ — president ot (lark 
Bros. Company 
For over twe le 
ack s, Haves has beet 
selling Clark con 
pressors in the Sout! 
Metal Goods Made Distributor vagperden, —— norm, 
, , “ea boone rrlelg etaiig ie e attended the t 
r+ Smee eto. “i near - of versity of Wisconsin, 
Mf, 1} le ligt ag interrupting his stud 
\ieta exttile orporatior world’s lare : during W rid 
st manulacturer of knitted wire prod WwW | ing - 
Allen H. Whitehead of Metal Goods = 


hars 


to jom the 
aviation sectiol ol 
the Marine Corps 





He became associ 

Hayes ited with a manutac 

turer of mine and pipe line pumping 
equipment in 1920, then joimed Clark 
Bros. as district manager when the com 


/) pany opened its Houston office. In his 
. . new position he will continue to serve 
Keprints Fil ys ia: the rer sara territory from Clark's 





Houston he adquarte rs 


1954 PROCESS HANDBOOK | trvcinn Sones 


\ series of conferences designed to 


P acquaint engineers with the properties 
Petroleum REFINER’s great September Process Hand- aa aiiiicailons of ductite tron ban baie 
book Section, complete with 69 process descriptions and insagurated by The International Nickel 
oOmpany i uctiie iron Was invented 


69 flow diagrams, covering the following comprehensive and developed by Inco’s Development 
materials: and Research divisiot 


Individual meetinus, attended by ce 


sign engineers, materials engineers, pur 


chasing agents and representatives ot 


Catalytic Cracking and Reforming Processes Sanna Ee terleas Gall ae eaumen 


P nies employing cast or wrought compe 

Thermal Conversion Processes nents. The first of these conferences 

have been held at Worthington Corpo 

Light Hydrocarbon Recovery Processes ration, Harrison, N. J., and at The M. W 

Kellogg Company, New York. The Inco 

Gas Conversion Processes aneneers Wee SS, Se oe ee 

tile ron section of the company s ¢ 

° — ° velopment and Research division, and 

Oil Distillation Processes as <° Cena Genk of ie Mies 
Central Atlantic Coast Field section 


Solvent Refining Processes 


Treating Processes Ohio Injector Assigns Two 
To Top Engineering Positions 


Bell, a veteran of 25 years u 


) Harry ¢ 

} /, the industrial valve field, has been named 
as director of engineering for The Olio 

Injector Company, and A. A. Kruse, Jr., 


formerly sales manager for the company's 


Gasoline Blending Stocks, by Robert E. Maples—a compre- eet tdheess Mite samuel tm Oe te 
hensive picture of the susceptibilities, sensitivities and sites, of chic! enginees adi 
sell yorned the firm u Q52. ruse as 


yield-cctane relationships for the usual refinery gasoline Lom eli Ge teen cles tee 
blending stocks. This is a 16-page article that has attracted 
wide attention Gilsonite Adds Distributor 


The Henry P. Thompson Company 
has been appointed exclusive distribu- 
tors tor A can Gilsonite Comps n 

ORDER YOUR EXTRA REPRINTS NOW > Pisclanatt acen’ tke tae e 
mpson Company vith Herbert H 
$1.00 Per Copy Haas, president, has been engaged in 
engineering and ntracting m the Cin- 


ciwnnati area tor ver 3 year 


PETROLEUM REFINER Reprint Dept. | ®«iley Moves in New Orleans 


1 hie New Orleans mtr thice of 

hanle \ ote 1 any ‘ eland has 
P. O. Box 2608 Houston 1, Texas ee ee pacing GS 
South Jefferson Davis Parkway. Under 


the manavership of S. (Gy. Dukel the 
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Some choice words 


about SELF CONTROL 


The way Buell’s famous ‘SF’ Electric Precipitator 
makes smoke stacks “behave” has won an enthu 
siastic response trom dozens ot engineers and 


executives 


So enthusiastic, in fact, that they have examined 
the record from every conceivable angle. They've 
checked efficiency, economy and maintenance 
costs. They've even delved into basic engineering 
design. They've studied daily on-the-job perform 
ance records of Buell’s ‘SF’ Electric Precipitators 
now operating from Pennsylvania to Peru! 
Finally, and most important, they've applied this 
information to their own smoke control 


problems ...with marked success! 


We'd like to put some of this information in your 
hands! You be the judge! Write today Dept 
21-K, Buell Engineering Company, 70 Pine 
Street, New York 5, N.Y 


MECHANICAL 


20 Years of Engineered Efficiency in 
2 aie DUST RECOVERY SYSTEMS 
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Suppliers... 


New Orleans office is staffed by J. M 
Bevan and WD. J. Fowarty, instrument 


vineers. The New Orle ans district ter 
ritory meludes the eastern half of Lou | 
isiana, southern Arkansas, the southern - 
| 
(U.S. Pat. No. 2,543,741) 


three-quarters of Mississippi and the 
counties of Mobile and Baldwin in 


i THREAD LUBRICANT 


_ Richard Hasselquist Made 
HOT FORGED from solid, McDonald Factory Manager AND SEAL 


rectangular steel bars, de- 
me and produced for Richard L. Hasselquist was recently 


dependable, long-life service ippointed factory manager of A. Y i i 
wader = oy pre oo piping 2 ee eee for Casing and Tubing, 
conditions! ; Dubuque, | wa ¥ Drill Collar and 

In his 1eV 108 

fe Bee Tool Joint Threads 


tion Hasselquist will 
for precision cut threads 


perfect seal, prevents 
washouts 


anti-seize, prevents galling 
full makeup, easy breakout 


withstands high pressure 
& temperature 


perfect thread and 
shoulder contact 


will not pack or work harden 
perfect matrix for damming 
will not separate 

corrosion and rust inhibitor 


A TYPE FOR EVERY USE! head McDonald's 


\ aAtil at I in dt ! 

FOR ALL PRESSURES! a 
FOR ALL TEMPERATURES! experience with pro 
. duction engineering 

and manutacturing 
ter hnmique s and is re 


garded as one of the 


Standard & Double) leading men in the 


Extra Heavy country on produ 
Hasselquist tion problems 
UNIONS Priot to 1 ining 
McDonald Hasselquist was with John 
Available with Deere Company for 17 vears in such 
screwed or socket ipacities as production manager and 
weld ends. 3000- iperintendent ft orvalitar equipment 
Ib. sizes Ya" to 3”; contracts 
\ 6000-Ib. sizes Ye" 











to 2”. 





Tube Turns Assigns Duties 


In Sales Department Changes 
ORIFICE The Sales department of Tube Turns, 


Leieaiiie Ote tens tone siemenedined Contains pure metallic _) 
UNIONS Major areas of responsibility in. the lead and copper flake. 


lepartment are now being handled by 











( xy s Bae ee 





With screwed or John E. Chumbley, Ir. assistant gen 
socket weld ends eral ales anawer who administers SETLYUBSE 
4000-Ib. and 6000- es policies and sales of welding fit 
Ib. service. flans in tl I SS. and su 


tings and 


| Socal sia hi merchandising APPLICATOR 
pa manager, who supervises merchandising 
MALE & FEMALE activities of the Louisville hye . — For applying 


oltice awnd has upervision 
lubricants 


UNIONS ton ind 1 s \nweles plants winds the 


neineermye Service « S10 | 
cugmeers rvice division it faster without 
od ; 


lack W (sreen, executive assistant, 
hand brushing. 


has charwe f all sales policies and 








With steel-to-steel, 

bronze-to-steel, stain- 
. re Stor ( ! | foreign sales, con 

less steel-to-steel or nada Prevents lube 


orihce seats. 3000-lb. ! ! shows and exhibits 
Charles F. Morris. who is sales man contamination. 


service only, 
‘a wer of the Forgings division Reduces con- 


Lincoln DD. Hall, formerly manager of 








the Tulsa office, who has become assist sumption. 


Standard & Double \ int sales manager and now administers Insures clean 


iles whlecires and sales n rhe lulsa 


Extra Heavy emeten med West Cans teevtinsion lube. Saves 


LUG NUT , . yore L. —_ Pte gen ae! “ time, equipment. 
yenera sales office al supervises 


UNIONS the handling of maquiries and quotations 
registration and entry of orders, special Order from your supply h 
. y house 
Hammer type for fittings, inventories and inventory con or send for Technical Bulletin 
quick opening and Ta eel atieeDelien uel niles tee 
quick closing. , tions 
H. Dewey Ga Ir wl s manager 


Service department and 














WRITE FOR CATALOG 11 of the Order 
ks closely th | alle 
showing the complete Catawissa worn le ely with Dilley 
Dan R. Cheyney, who is assistant P 
line of Perfect Seal Products manawer of the Engineering Service di 1093 No. California 
harwe ot illoys Export Office 


CATAWISSA VALVE AND Tack "'D. Dolliver who 1s assistant | 30 Rockefeller Plaza, New York 20, N. Y 
POTTING COMNPARY. | srannees of she Enginecring department ao 


25 MILL ST. — CATAWISSA, PA. Two new committees have also been bet-Late of Conuse 508 
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LINEUP OF WORTHINGTON 2-cylindcr gas compressors at Frontier Oil's 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each. 


Frontier’s new refinery gets Worthington compressors 


At Frontier Oil Refining Company’s big new refinery in Tona- 
wanda, N.Y., two Worthington type BDC-2 balanced-opposed gas 
compressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
made sure of: 

Smooth, vibrationless operation. Two throw crankshaft with 
cranks set at 180 degrees gives opposed piston action. 

Low-cost installation. Packaged design provides quick and 
easy field assembly. Lack of vibration permits location on small 
foundation. 

In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 
use practically any type of drive to power them. Like all Worthing- 
ton compressors, they are equipped with the exclusive Feather* 

CUTAWAY VIEW of Worthington balanced-opposed com- Valve — lightest, tightest, most efficient valve made. 

pressor. Note low silhouette, modest foundation require- Remember, no matter what your capacity or pressure require- 
ments, and double-throw crankshaft which permits as ments may be, there’s a compact Worthington steam- or motor- 
many as four pairs of cylinders to be arranged on single driven compressor to fill the bill. Write Worthington Corporation, 
compressor frame. Compressor Division, Section K.3.5, Buffalo, N.Y. K3.5 


* Reg. U.S. Pat. Of. 


SEE the Worthington Corpora 

“nes, WORTHINGTON 
A lively, informative display of 

product developments for indus 

try, business and the home a rer 

Pork A 4lst St t yaaa. 2 ~ 

or venue and st Stree ¢ —— 


Only Worthington Compressors give you Feather Valve Performance 
° Balanced Angle 7 Balanced-Opposed ° Direct Connected e Gas Engine 
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No magic...No magnetism ... lapped wring fit of every 
Okedee Valve disc and seat must pass this test of « 
perfect sealing surface. (unretouched photo) 


...Here’s What it Means to You in 
Terms of Valve Service 


Flac mating surfaces within .000005", or less, of every set of 
Okadee valve discs and seats mean absolute shut-off of any material 
from ammonia gas to asphalt. 


How long does this seal last in service? We honestly don’t know. 
Tests under working conditions with propane were stopped after 
269,000 operating cycles when no wear or seal failure could be 
detected. And Okadee valves do not have to be babied in service 
on corrosive or abrasive materials . . . Thousands of boilers have 
had Okadee blow-down valves in continuous, trouble-free service 
for fifteen years or more. If Okadee size-pressure-temperature 
ranges include your valve applications, Okadee installation will 
end your problems of valve performance once and for all. 


Okadee valves are available in single-disc (one direction) and 
double-disc (two directions) types; screwed or flanged; 42" to 6” in 
standard A.S.A. dimensions; steel or semi-steel bodies (other materi- 
als to order); stainless steel or stellite seat facings; levers, rack-and- 
lever, worm-gear, hydraulic, pneumatic, automatic on-off control. 


Write for Bulletin 332-G today! 


For more data on advertised products, use Readers’ Service Cards, last page 
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formed, One, the Sales Planning Com 
mittee—directed by Seiler, will map 
out sales plans and tie in advertising and 
public relations with sales objectives 
The other, the Branch Plant Committee 
will shape management policies affecting 
branch plants. It is headed by Pike 
lube Turns is a division of National 
Cylinder Gas Company, Chicago 


Hein 


Vapor Recovery Systems 
Names Denny Vice President 


George Ek. Denny has been appointed 
vice president and general manayer of 
Vapor Recovery Systems Company. He 
succeeds L.. S. Curfew who has resigned 
as vice president after 27 years of 
SCTVICE 

Denny has been with the company for 
ten vears, in the capacity of chief drafts 
man, production engineer, chiet engineer 
ind general manager 

W. G. Hein, who has been with Vapor 
Recovery Systems three years, has beer 
advanced to assistant general manager 
as well as chief engineer 

In other shifts, Rav V. Long, who 
been with the company since 1952, has 
been transterred to tactory sale ‘, and 
Harold L. Curfew, associated with the 
company tor the past six years in manu 
facturing, costs and sales, has been made 
manager of production control 


Henderson Will Handle Sales 
Of National Tube’s Plastics 


Robert K. Henderson has been ay 
pointed manager of sales—plastic pip 
of the National Tube division of United 
States Steel Corporation. He will super 
vise sales activities of National Tube’s 
new plastic pipe products. Previous! 
Henderson was manager of market «le 
velopment for National Tube, in whicl 
position he ts succeeded by Samuc 
Verner, of Pittsburel 


Insul-Mastic Gets New Outlet 


Reinforced alphaltic coatings of Insul 
Mastic Corporation of America are now 
bemg sold and applied in the India 
napolis, Ind., district by Malcolm Build 


ecTs, Ine 


B-I-F Affiliate Changes Name 
B-I-F Industries, Inc., of Providence: 

RI... has announced that its West Coa 

ittiliate Builders-Pacifice, Inc 


changed its name to B-I-F Pacific, 


West Coast division ip 


tries, Ine The affiliate 


n San Francisco 
Phoenix, Ariz 


change 





® QUICKLY 
© ECONOMICALLY ' 
WITH THE WORLD'S FIRST 


DRO-DLA 


TUBE BUNDLE CLEANING SERVICE 


Hydro-Blast is a new method of cleaning tube bundles using sand and water. It 
combines concentrated abrasive cleaning action with the mining effect of high velocity 
water (1600 P.S.1.). Both the tube and shell side of square or triangular pitch bundles 


can be cleaned effectively. 
The 60-gpm carriage-mounted gun pictured above is operated to direct a high 


pressure stream completely through the bundle, cleaning the innermost tubes. The inside 
of each tube is thoroughly cleaned by the direct blast stream of an end gun. 
For greater exchanger efficiency, use our Hydro-Blast Service. OHMSTEDE picks up 


and delivers 


OHMSTEDE MACHINE WORKS 


Telephone 4-6376 Beaumont, Texas 


Pictures above are tube bundles be 
fore and after Hydro-Blast cleaning! 


For sales write: 0 H M $ T E D E C 0 es I N C e P. O. Box 1288, Beaumont, Texas 


HYDRO-BLAST UNITS ARE MANUFACTURED BY THE HYDRO-BLAST CORPORATION OF CHICAGO, ILLINOIS. 


} 
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Pritchard 


HYDRYER 





MK IT ELIMINATES 


MOISTURE PROBLEMS 


This dependable Pritchard dehy- 
a packaged dryer proved 
industrial, 


dration unit 
efficient in all 
processing and laboratory installations 

reduces moisture content of air or 
other gases to desired dew points. That 
eliminates a lot of your moisture prob- 


types of 


lems...gives you a good reason for 
owning a HYDRYER*. There are other 
good reasons, all of which will save 

Here are examples: A HYDRYER 
will eliminate costly plant and equip- 
ment shutdowns due to moisture and 
instru- 


you money. 


ice; it will 
ments and controls; it will reduce cor- 
rosion, line losses, flow stoppages. 


protect precision 


*Registered Trade Nome 


To find ovt all about 
HYORYERs ond 
the mony woys they 
can benefit you 
write for your copy 
of Prichord’s new 
HYDRYER bulletin, 

No. 16.0.081 


Industry's Partner for Progress 


J.F. Pritchard Co. 
OF CALIFORNIA 


A DIVISION OF JF PRITCHARD & CO 


Dept. 344 210 West 10th Street 
Kansas City 5, Mo 


Representatives in Principal 
Cities From Coast to Coaat 


COOLING TOWERS * SPECIALIZED HEAT 
EXCHARGERS * GAG & AIR TREATING EQUIPMENT 
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parent 
It ontinues as a sales and 
representative f Builders-Provi 
It (Omega Machine Con pany 
port neers Tin 


ind Pre 
Research Corporation Forms 
Firm to Handle Precipitators 


ttrell, Ime a new wholly 

vned subsidiary t Corpora 
tion, has taken over 

tnanu 
tacturmme and sales of 
Cottrell electrical pre 
previously 
divisional activities 


Research-Ce 
Re searcl 


engineermg, 


‘ ipitate rs 


ot Research, a non 
profit foundation 
Dr Joseph W 
Barker, chairman 
and president of the 
organization, 
elected 
chairman of Re 
search-Cottrell, Ine 
Howard Coonley, 
Hedberg vice president of Re 


chairman ot 


parent 
has hee n 


search Corporation, is viec 
the subsidiary 

Carl W Hedbers 

lent { Researcl Corpe 

‘recipitation «ivi 

has heer elected president ot the 


firm | \l Roberts 


ol chumeerineg, and 


tormerly vice pres 
ration and en 


il] manawer of tts | 


rmerly «di 
Pk. kilen 
imnutacture 


rmerly director in 


clected vice presidents of Re 


lames M Kv x and j 
Hinkley vice pt 
elected treasurer and 
of the new com 


‘ ttrel 
esidents of Re 
AVE heer 


pectivel 


ot the new subsidiary 
Bound Brook, N. J 

on manutacturing plant 

‘ Was built three vears 


the 1 ecipitation activities hom 
ecipitation divi 
t the new 


benefit 


t the tormer I’r 
transterred 


ut oss 


Names Representative 


Carter-Learden ¢ lhipat has been ; 
nted representative Insul 


( rt it ' America m the 


(ra irea 


J&L Will Build New Plant 
2 { tame | pla 


Since 1915 


SAND AND CEMENT 
Placed by Air 
We have completed over 2600 exclusive 
GUNITE including LININGS 
ENCASING INSULATING REPAIRING 
NEW CONSTRUCTION 
Send for specifications and bulletins 
No obligation 
See our catalog in Sweets 


contracts 





GUNITE CONCRETE & CONST. CO. 
130! WOODS WETHER RO. KANSAS CITY 5. MO 
2016 W WALNUT, CHICAGO 12. ILL 
2036 ADDISON, HOUSTON 25, TEXAS 


St Lowis—Minneapolis—Denver—New Orleans 


use Readers’ Service Cards, last page 
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THERMOCOUPLE 
INSULATORS 


This Gordon Thermocouple 


Insulater, heated red hot and 
plunged into cold water, came 


out just as good as new 


Available only through GORDON, Serv- 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements. 
For sturdy and reliable thermocouple 
insulator performance to meet peak pro- 
duction needs—-specify Serv-rite ... a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 


Serv-rite 

Thermocouple Insu 

lators in any type or size 

can be supplied immediately from 

Gordon's large stocks in the Chicago 
and Cleveland plants. Remember 

you can always distinguish Serv-rite In- 

sulators by their tan color. 


Asbestos String 
Single Hole 
Double Hole Oval 


Fish Spine Beads 
Asbestos Tubing 
Dowble Hole Round 


feto)-1 fe) fF 
:* SERVICE: :: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 25 « 3000 South Wollace $t., Chicago 16, II! 
Dept. 25 + 2035 Hamilton Ave., Cleveland 14, Ohio 


per « Ot act es 
REEPINER 


























ENDURO helps keep 
mudlines under control 


The stem in the new Edward MUDWONDER Valve has to be 
tough. It has to have high tensile strength. It must resist cor- 
rosion and abrasion. 


To get these qualities, Edward Valves, Inc., East Chicago, Ind., 
uses ENDURO Stainless Steel. In this case, types 410 and 416. 


But the company also gets bonus benefits. Such as resistance to 
rust. To alkalies. To most acids. To fouling. Advantages that add 
up to long equipment life, minimum maintenance, less down- 
time. High productivity, too. 


Many petroleum refiners already get these same qualities be- 
cause they use equipment made of ENDURO Stainless Steel. You 
can have them, too, whether you're modernizing, or expanding. 


It will pay you to find out more about ENDURO Stainless Steel 
—from the Republic specialists who pioneered it. All it takes 
is a call to your nearest Republic District office. Do it today. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


sx pci i : nai 4 . - fhe wis 4 fs es es iy 
Other Republic Products include Carbon and Alloy Steels — Bolts, Studs, Nuts and Rivets — Steel and Plastic Pipe — Heat Exchanger Tubes 
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paint baking 
og r 


France Keeps Pace With Demands— 


This new plant is the latest move in the 
efforts of France Packing Company, Philadel 
phia, to keep pace with the growing demands 
of the oil and gas industries 


B&W Moves Large Drum 


\ 193-ton steam drum, part ot 
single boiler ever built im the 
has heer moved o1 thires ail 

flatears from Rarbarton, Ohio, t© 
trot. The giant boiler of which tl 
1s a part will reach 15 stones 
vher erected Phe larwe 
the boiler were built by The Bab 
ock & Wilcox Company. BAW eng 
neers believe the drum to be one of the 
t unusual welded pressure vessels 
ever bust It XS? feet lon l 
Timken Builds New Office Building— — aS ee 
This new office building and warehouse has been constructed for The Timken Roller Bearing 
Company at 1007 Williams Street North West in Atlanta, Ga. Of brick construction, the new Wolverine Opens Mill Depot 
building is of contemporary architectural style, fire-proof, and features a green Georgia Marble 
entrance trimmed in alumicum. The new air-conditioned building contains 1379 square feet \ new bonded mill pot has 
of office space, and 5338 square feet of warehouse space pened to serve the customers of \W 


bee 





Better Pump 
Performance With —*).. WIRE-MESH PRODUCTS 


| for all filtering and straining « ilications. 
SIMS PUMP VALVES fy ent eches all weaven, all alloys 
Because... 


Stem breakage elimina- 
ted by double shock- 
absorber stem heads. 





Reduced wear long 
guides give even lift— 
springs can’t jam 








eeeaceean 


Ly, 





Smooth seating surface — 
rotating valve disc changes 
to mew seating surface 
with every pump stroke, 


Pale. 
DICeti3:: 











SSCCSC SSR SSSSeteeeeeases 
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Liiitiiis 


Increased speed and 
pump capacity — inclined 
seat ribs cut flow resistance 
and reduces turbulence — 
prevents vapor binding. 


Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


Write for Bulletin PR-11! 


¢ 


Send Specifications for an estimate. 
Department 16 








’/ PUMP VALVE CO., INC. 
1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLDOG., HOUSTON, TEXAS 
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foreground is operating un 


f Koekwood 


(PROTECTION System 


Sp 
ting oil storage at SOUTHWEST OLL REFINERY 


New Way 


to Protect a Danger Spot 


The tank in the foreground is compact 
but powerful in action. It can stop a fire 
that could destroy a fortune 


Rockwood now offers you a compact, 
moderately priced, yet complete unit, 
expertly engineered to snuff out fires 
instantly. Rockwood's storage and auto- 
matic proportioning system, an exclusive 
patented feature, make this compact unit 
an eveready watchdog to protect your 
property, lives and continuing business 

Here’s how it works. The tank con- 


tains Rockwood FOAM liquid which, 
in an emergency, is automatically pro- 


portioned into the water. This mixture 
is then discharged from jet-action Rock 
wood’s Double Barrelled FOAM Maker 
Chamber onto the surface of the burn 
ing oil forming a fast flowing blanket 
of FOAM. This blanket covers the fire 
and strangles it 

Danger “‘spots’’ can result in loss of 
lives, money and property. Save these 
with SpotPROTECTION from this new 
compact, moderately priced unit. Is 
there a danger “spot’’ on your premises? 
Don’t leave it unprotected. Find out how 
Rockwood can engineer water to cut 
fire losses for you 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water .. . to Cut Fire Losses 





How Rockwood 
Engineers Water 
to Cut Fire Losses 





Rockwood Double Strength Foam clings to metal 
surfaces as an insulator, flows freely at sub-zero 
temperatures. Excellent for extinguishing fires in 
gasoline, benzol and other highly volatile liquids as 
well as ordinary combustibles 


Rockwood Wet makes water go farther. One part of 
Wet mixed with 99 parts water, increases penetra- 
tion and extinguishing action of water. A “must” 
for deep seated fires and where water is scarce 
Helps reduce amount of time and manpower 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
391 Harlow Street ‘ 


Worcester 5, Mass S.; 
Ss ——w 
-— 


illustrated 
fire-fighting 


Please send me your 
booklet on Rockwood 
products 


Name 
Title _ 
Company —— 
Street _ ~ — 


Zone, State ___ 
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UNIFORM, CLEAN 
ACCURATELY THREADED, 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quolity, price and delivery. Try VICTOR 


next time you need any fastening f ‘ 


Write for the new, easy to use 


VICTOR catalog. | _ 
VICTOR PRODUCTS CORP 


POSITIVE 
CORROSION 
PROTECTION 


Capital investment losses of costly 
equipment can now be controlled by 
the newl rfected Lambco Chemi- 
cal Proof | aewwer 

This new and amazing coating re- 

sists the destructive effects of nitric 
acid, picric acid, hydrochloric acid, 
brines, alkalies, refinery crudes, de- 
tergents and even a 50% solution of 
sulphuric acid. 
Brushes or Sprays Lambco 
Chemical Proof Enamel can be 
brushed or sprayed. Dries dust-free 
in 30 minutes and can be re-coated 
in 4 to 6 hours. Lambco Chemical 
Proof Enamel is easily applied on 
new or previously coated surfaces. 

A Lambert Corrosion Engineer is 
as close as your telephone . . . just 
call our nearest office collect. 


LAMBCO 
CHEMICAL PROOF ENAMEL 


A Product of 
LAMBERT CORPORATION 
j HOUSTON 
Dallas @ Fort Worth @ Tulsa 
® Oklahoma City 


Austin @ 


Harlingen 


For more data on advertised products, use Readers’ Service Cards, last page 


Suppliers... 


erin lube. division of Calumet & 
cla, Ine ! the Rochester, N em 
This depot ill stock Wolverine 

sm rrous copper tubs 

tube tubs 


astern district sales 


water 
and refrigeration 
obelman 
vill coordinate the new mill 
erat ns throug W olverine’s 


Timken Roller Bearing Names 
Industrial Relations Head 


Richard | rederich 
ywointed director of industrial 
at 1 hie limket Roller hearing Com 
pan Canton ohio He 
superintendent of labor relations for the 


has been ap 


relations 
was ftormerly 
olumbus plant 
jomme Timken Roller Bearing 
in 1940, Frederick has served as method 
anal t assistant superintendent of labor 
ot the and the 
bearing plants. He was advanced 
of labor relations for 
Columbus plant in 1953 
Ned N. Case has been appoimted su 
of labor relations at Colum 
d= Frederick. Formerly 


started with Tim 


company s ¢ 
ince 


Canton (sam 


supermtendent 


perintendent 
bus t uccest 
project engineer, © ase 
ken im 194] 

Appe inted 


it lab ! rel 


to assistant superintendent 
limken’s Columbus 
nnot, formerly 
labor relations 


lations at 
plant is John T. B 


pervisory trainee m 


Alco Appoints McCoy Manager 
Of Southern District Sales 


Richard K. Meé has be 
clistrict 


en appomle al 
\meri 
can Locomotive Compat He will make 
his headquarters in Alco’s Washington 
office and will be responsible tor 
of the mipat , 
in outhert incl theaster 
| , = 6Revbol vil 
tant te thre Vice pre 
Washi t 


siynment «ot rel 


southern manager tor 


sales 


mit ercial pT ducts 


rrp mm 


m defense contract 
uct ot thie ‘ ve 
Col W. G. I 

ed Aleo in Washu 


repre 


s retired 


Engineers Form Caracas Firm 
INPECA, Ingenis 


crack Compania 
prote sional Ven 
tor ed by Venezuela 
independently the 
gun operations 

Activities of tl 

designing oft plat 

ol production engi 

tucddies and engineer consult 


Haschke of Stauffer Dies 


Pheodor \. Haschke, director of sales 

the | division of Stautter 
hemical Company, died October 5. u 
New York H pital He was 56. He 
ad been with Stautier since 1926 


named to divistor iles chirect im 


nelustrial 


ary ot this year 


Timken PR Man Dies 


Haller 


relat ms for The 


director 1 
publi limken Roller 
Bearing Company since September, 1948 
died October 9 at the age f 48. He had 
bee! i Timken empl ve 26 


Gilbert lurner 


yeaTs 


Pers 





with SAND-BANUM 


Pure Colloidal Concentrate 


OUNCES ONLY ONCE A WEEK 


Remove and Prevent 
Boiler Scale and Corrosion 


Regardless of 
Water or Operating 
Conditions 
Stocked by Leading Supply Houses 








BUTANE— 
PROPANE 


CONVERSION KITS 


ENGINEERED FOR 
CHEVROLET CARS, TRUCKS 


Install Yourself 

Save Hundreds of Dollars on Fuel, 
Motor Oil, Maintenance 

Replaces Thermostat on Motor—No 
Mounting Bracket, No Clutter of 
Water Hoses 

Runs on Gasoline or LPG 

Kits for Other Cars, Trucks, Tractors, 
Stationary Engines 





OLEUM 


J&S Carburetor Co. 


BOX 1039) DALLAS 7, TEXAS 


KEFINER 














HELP WANTED 














MECHANICAL 
DESIGN 
ENGINEERS 


Employment Opportunities 


SOUTH AMERICA =< 


S OPERATING ENGINEERK. Pert 
Attractive staff positions available with enging position th internationally known 

ifiliates of STANDARD OIL COM- ah anizatior nm the t (oas { mn GLASSES & GASKETS 
PANY (NJ. Engineering degree re a ra ot on ee . Atha ana htnn nn nes Apen 

ind 3-5 years oil refinery or chemical ries or chem 


plant design experience required, ssignments ime 
es paid in 


Liberal salaries and henchts. facts Sameveemity Gap aaranbement tse ALL SIZES TO FIT YOUR GAGES & VALVES 

; : ing Department end complete ERNST WATER COLUMN & GAGE CO. 
WRITE giving age, education, marital poate rT eeu batt ee vee Send for Catalog, LIVINGSTON, N. J. 
status and detailed experience resume. : 


Box 308-4 


Radio City Station *rron ‘G ormanent posi 


























thon lable ‘ ‘ degres ind 
New York 19,N. Y. } or more years « ' rocess design 
w Yes nd Govelesment oF of bilnaiy af chuunee - See 


escellent pportunities 


known throughout the Handbook Reprint 


nents 


CHEMICAL ENGINEERS senate enmiinne fe pe Complete with 69 process descriptions 


Chemical Engineer experienced in Chio o Zoom 1201 ¢ dint #t., New and 69 flow diagrams. Also with the 
rinated Organics or Petro-Chemical In on x , ° o 

justry. Axsixnment includes improving Maples’ article on ‘Gasoline Blending 
efficiencies, start-up, correlation of plant 

data with laboratory. Some development Stocks.” 

nd design. Opportunity for sdvance SITUATIONS WANTED 


ment due to expansion program. Should 
have definite terest in production 


oR me yg Be eg BE aaieakie Yeats aS eae Address orders to Reprint Department, 
years experience in basic chemical or foreign service rienced in package plan Petroleum REFINER, P. O. Box 2608, 














petro-chemi | field with some +} year 
lesign experience, Assignment to Works — 

wet alimentos ad cno Us xrades « isph Houston, Texas. $1 per copy. 

(Chemical Engineer with t » Years eX “ : - . . 

perience in Chemical or Electro-Chemical 

Industry Experienced in the process 

engineering field Assignment will in 
ude field investigation and develop 

ment work 

DESIGN AND CONSTRUCTION FOR SALE 

Engineer should have some 5 years ex 

perience ' le Pan) vd onstruction 

Primar lutie vill e that o esti 


mator A ssiget et t ks bingineering 


-.-oc-<:-|| EQUIPMENT SPECIALS! 








permiate 
mite 


Personnel Department TOWERS & COLUMNS 
DIAMOND ALKALI COMPANY : oT! (1008) 


Deer Park Plant 
P.O. Box 686—Puasadena, Texas 








LOW TEMPERATURE PROCESSING : HEAT EXCHANGERS 


CHEMICAL AND 
MECHANICAL 
ENGINEERS 


\ corporation engaged in the devel 
opment, design and manufacture of OTHER ITEMS 
oxygen generators and low tempera- 
ture gas separation plants is expand 
ng its techniques into chemical and 
petroche mical processes The com 
pany offers an exceptional opportu 


nity for experienced engineers in 


process cde sin, proj ct supe rvision, 


mechanical design, estimating, and 

development. The engineers selected 

will have an unusual opportunity to 

participate in the growth of an estal 

lished medium sized organization into 
" 


1 new and expanding field. Submit < 

complete history and interest to AIR EQUIPMENT COMPANY 
PRODUCTS, INC., P. ©. Box 538 4101 SAN JACINTO STREET, HOUSTON 4 TEXAS 
Allentown. Penna . New Telephone: LOcust 1351 














ee ee 
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PHOTO above shows 4-, 8- and 12-tube ARMORTUBE cable. Drawing at right shows the 
application of Bailey ARMORTUBE cable for making connections to a Control Panel. 


TO MAKE ARMORTUBE CABLE... 


Bailey Meter Company turns to Anaconda 
for long lengths of %” 0.D. copper tubes 


Bailey Meter Co.. Cleveland, Ohio 
calls its anmonrune Flexible Protected 
fube Cable, “the 
simpler more 


and hydraulic circuits.” 


modern shortcut to 


safer economical air 


As shown above, this cable is avail 
able in bundles of four, eight or twelve 
4” O.D A continuous, 
heavy galvanized steel strip protects 
the tube bundle 


Here's why Bailey 
conda as the logical source of supply 
for these 4" O.D. copper tubes. 


LONG LENGTHS 


pecause ARMORTUBE cable is shipped 


coppei tubes 


turned to Ana 


in random lengths of about 500 feet 
Bailey needed long lengths of copper 
tube. Anaconda makes copper tube up 


302 For more data on advertised products 


to 2.400 feet long, depending on the 


diameter 


CLEAN INTERIORS 


These tubes had to be free trom dust 
dirt or metal chips which might other 
wise interfere with the operation of 
delicate air and hydraulic circuits 
Anaconda takes special care to see 
that inside surfaces of ANACONDA ( “Op 
per Tubes are clean, smooth and 
bright. Tube ends are sealed to keep 


out moisture and foreign matter du 


FLEXIBLE 


Tubes had to be flexible enough to 
obstacles. 


ing storage. 


bend around cormers and 
ANACONDA Copper Tubes are uni 
formly soft... highly flexible. And 


they are accurate in size and shape. 


use Readers’ Service Cards, last page 


PETROLEUM 


AnaconnA Dehydrated Copper 
lubes are made in all standard sizes 
up to and including %” O.D. Usually 
furnished in 25-, 50- and 100-foot coils 
they are also available in longer lengths 
on spools and reels where required. 


Our Technical Department will be 
happy to lend a hand on any problem 
involving the use of copper tubes. A 
letter outlining your problem will bring 
a prompt answer. Write to: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer 
ican Brass Ltd., New Toronto, Ont. 


\4r5e 


ANACONDA 


COPPER TUBES 


REEFINER—I% 
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SCREW lock, in center of exploded view of assembly, 


SQUARE tang on new screw-lock forms the constricting area which grips the screw 
anchors screw in material 


stricting area in the bottom coil whicl 

N f L k S grips the screw. The locked screw may 
ew Fastener LOCKS ocrews readily be freed by applying breakawa, 
torque approximately the same as the 

torque used in the original rsaakeup. In 

as much as the new inserts provide e» 


This insert ends the need for lock washers, tremely wear-resistant internal threads 


they permit the substitution of ordinary 


provides threads in materials of all kinds, and automatic- cap screws for studs. This simplifies field 


2 a service work and greatly reduces inven 
ally locks itself into parent material. tory problems 
The screw-lock insert is dimensionally 
stable over a wide temperature range 
and resists wear, corrosion, galling, and 
seizing. In addition, it provides strong 
permanent threads is soft materials such 


100,000) ps lhree important functions 45 aluminum, magnesium and = plastics 


ignated as the screw-lock insert by its = are performed by the new insert: (1) it 45 well as steel 

Heli-Coil Corporation, ts automatically locks the screw so that it With its companion product, the stand 
is vibration-proof thus ending the need = ard steel wire thread insert, the screw 
lock imsert provides the maintenance mat 


\ completel new locking fastener des 


manutacturer, 
now in. production and being made 
available to the refining, natural gasoline for lock washers, locking wires or lock 
nuts; (2) is provides a_ high-strength with a quick, easy way to replace wort 


| thread m materials of all kinds; (3) it out threads without enlarging the size 
automatically locks itself into the parent of the screw required. This feature 
rings should allow the maintenance cost o1 
many jobs to be reduced considerably 

a con with the elimination of having oversized 


and petrochemical industries 

The screw-lock insert was develope: 
as a companion product to the standard 
wire thread imsert. Both are made of pre material without the use of pins, 
ision-formed stainless steel wire having staking, ete 


an ultimate = tensile trength of about The screw-lock insert features 
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Grating by BLAW-KNOX 


what can steel grating 
do for you? 


You naturally think of steel grating for floors, platforms, walkways, 
catwalks and stair treads. 

But have you ever thought of how steel grating can make your danger 
spots safe by covering an unprotected open pit or light well, by guard- 
ing a fan, by providing some sturdy shelving, or by serving some purpose 
you'd never thought of before. Look around your plant, both inside and 
outside, to see where you can use versatile steel grating . . . to make your 
plant an even better, safer place to work. 

If you come across some tough problem on a grating application, we'll 
be glad to offer our suggestions. 


Only Blaw-Knox Electroforged " 
Steel Grating and Stair Treads 
—have these five exclusive features: 


1. rigid one-piece construction easy to install 


all surfaces accessible easy to paint 


maximum open area for light and ventilation 


a 
3. no sharp corners to clog — self-cleaning 
4. 
S$. 


non-slip twisted crossbar safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R 
a dimensional sketch will bring you a quotation. 


BLAW-KNOX COMPANY 


2005 Farmers Bank Building + Pittsburgh 22, Pa. 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 


GRATING APPLICATIONS: floors « platforms « walkways ¢ catwalks « stair 
treads « fan guards + shelving « and many other uses, both outdoors and in- 
doors, for versatile steel grating 


s04 For more dota on advertised products, use Readers’ Service Cords, last page 


sand bolts machined to fit 
Cost reductions tro this feature, as 
ell as time saved on repair jobs of this 
nature, should allow these two new pr 
ucts to find many applications im 
plant | or complete details on these new 
; ! ste? 
, ius 


Circle El on Postcard 


Pipe Strainers 


Features designed to minimize mai 
tenance difficulties are imecorporated in 
a new line of cast semi-steel Y-type pipe 
strainers developed by Armstrong Ma 
chine Works. Available in & sizes from 

inch through 2-ine h, the new strainer 
ire tor use in steam, art water, oil and 

is lines at pressures up to 250 psi 

Among the many features of these 

diners are 

@® Straight bushing 

pup threads for 
ushing and screen 

@ \ copper-asbestos gasket 

tioned between the base of the 
m and the body eliminating 
ross bility of gasket blowout 

@lizht torque required t 

leak-tizht seal 
@ l vp $30) stamless steel scree 
standard 
er materials avatlable n special 
Complete details and specihiicat: 

n is new line of pipe stramers 


iatlable now 


This item supplements Armstrong Machine 
Works data on page 139 of The Refinery 
Catalog, 21st Edition 


Circle E2 on Postcard 


Back-Hoe 


it TT t back-ho« ! 
the Hougl Pay 
iced by W al R \ 
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Photo Courtesy of 
Hoffmann-LaRoche, Inc., Nutley, N. J 


C-R EVACTOR UNITS 


help improve your health 


This illustration shows two 4-stage EVAC- 
TOR units in the plant of a leading manufac- 
turer of vitamins and other pharmaceuticals. 
The same plant uses numerous other C-R 
EVACTOR units of different types—as do 
the majority of manufacturers in this impor- 
tant field—for many different processes, in- 
cluding deodorizing, distilling, drying, refrig- 
eration, etc. They are as simple as the valves 
that turn them on, yet maintain absolute 
pressures down to a small fraction of 1 m.m. 
absolute where steady, dependable vacuum is 
extremely important. 


This steady, dependable vacuum is con- 
tributing to the improved health of our popu- 
lation by helping to supply purer and more 
potent vitamins, antibiotics and other phar- 
maceutical products. It is contributing indi- 
rectly to the health of many cperators and 
executives in other manufacturing industries, 
by minimizing worry over vacuum problems. 
This also applies to Jet Mixers, Jet Heaters, 
Jet Absorbers, Jet Scrubbers, Jet Pumps, Jet 


Condensers and Barometric Condensers. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y 


Tube Eleaners 


Wilson brings you a complete line of 
fast-acting tube cleaners. They handle 
every kind of deposit, hard or soft, thick 
or thin or variable in depth. Driven by 
air, steam, water or electricity, these 
powerful cleaners make quick work of 
cleaning straight or curved tubes. 


Tube Expanders 


Wilson Tube Expanders are precision- 
made, Their smooth, efficient rolling 
action insures firm seating of the tube 
... provides perfectly rolled joints... 
reduces time-wasting re-rolling and re- 
inspection. There is a Wilson Tube Ex- 
pander for every need from %*” ID to 


12” ID and up. 


Special Tools 


Wilson also offers a wide range line of 
boiler maintenance and erection tools. 
The handy chamfeting tool shown at 
right chamfers the tube edge toa 45° sur- 
face at high speed...makes repairs much 
faster than outdated hand methods. 
Also available is an inside chamfering 
tool for placement of chill rings. Write 
for more information on these tools. 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 


21-11 44th AVENUE, LONG ISLAND CITY 1, N.Y, 
CABLE ADDRESS: “TUBECLEAN” NEW YORK 





CHILL-VACTOR UNITS @ EYACTOR STEAM JETS @ CONDENSING EQUIPMENT TUBE CLEANERS. TUBE EXPANDERS 
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Be sure you dons 
SLIME 





HEAT | EXCHANGE 


me 








Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 


designed for any need, built for last- 


ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 


Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., 


BELLEVILLE 9, N. J. 


CHLORINATORS + CHEMICAL FEEDERS « SCREENING EQUIPMENT + MAGNETIC SEPARATORS 


* PRECISION PRESSURE INSTRUMENTS ¢ 


CATHODIC PROTECTION 


FINE CHEMICALS 
CD-39 


OS ee ee ee eo eee eee de v gurt 


For more dota on advertised products, u 


se Readers’ Service Cards, last page 


cuits. One 
Neither unit is actuated m_ the 
tact that there are two 


possible t | ive 


ii PROLEUM 


New Equipment... 


digging 
The me unit is designed to | 
digging of vertical bell holes, 
side walls, square corners and the main 
tenance of a smooth, level grade at the 
bottom It provides an effec 
tive digging depth of 12 foot 6 inches 
below grade 

The hole itself dees not interfere itl 
normal Pavloader 
backfilling, excavating, etc. It may be 
easily removed in a half hour tf desired 


plete cycle on all operation 
permit the 


vertical 


of trenches 


functions suc is 


and attached im less than an hour. Con 
plete details are available on this piece 
tf equipment now. Simply 


Circle E3 on Postcard 


Pedestal Lamp 


\ new explosron-proot pedestal lalit 
ne tixture has just been tntroduced by 
a ise-Hinds ¢ mpany It has beer le 
swned tor the refining, natural gasoline 
ind petrochemical industries to aceon 
rriendate specihy ligelitume 
sucl is 


cooling tower 


requirements 
ilumimating fractionatin ‘ 

catwalks, control board 
rk areas, and instrument or communi 
ithonms stator The new, 200-watt fix 
| aborat« rics 


standards tor NE Class I, Garoup ¢ 


ture exceeds Underwriters’ 


and |) hazardous locations. All jomts of 
the fixture are flame tight: te, the joints 
ire machined and threaded to a tolerance 
earance that allows the entry and con 
internal explosion of volatile 
ents the effects of suc 
explosions from passing out of the 


ture except as con 


sequent 
mixtures but pres 


led exhaust wases 
unit does not require any s¢ aling 
pounds 

this nev 


Hlete detail 


s | 
THrnpey 


Circle E4 on Postcard 


kor « hy 


| 


rixture 


Subminiature Switches 


\ new 


pralic | 


series of tiny, three positior 
“subminiature” toggle 
switch assemblies is now being offered 
by Microswitch, a division of Minne 
ipolis-Honeywell Regulator Company 


mounting 


single-throw 
switching units, pre 
uling control of as many as four cu 


kacl assembly has tw 
double-throw basic 
basic switching unit ts actu 
extreme toggle position 


ited eacl 


center 
vle posit However, due to the 
single -throw 
elements, it ts 
different 


louble-throw switching 


three 


RIE INER 











“CONSECO” CONDENSERS 


GIVE SMOOTHER OPERATION 
LOWER MAINTENANCE 


Hundreds of successful, CONSECO 
trouble-free installations, PRODUCTS 


ranging in capacity from the 
smallest to the largest, and Retubing 
including all types, have been erence 
inch g types, nea Evaporators 
designed, built, and installed Air Ejectors 
for a long list of exacting in- Heat Exchangers 
i dustrial users in all parts of Flowrites 


the world. Some “CONSECO” gonso Ste 


9000 sq. ft features are: and Guns 

Conseco Bevel Gears 

: : Instrument Repair 

utility—one of ® wide tube spacing Service 
By this ® outside steam belt Blackburn-Smith 
plant ® internal stiffening Filters and 
«4 Grease Extractors 
For assured satisfaction—Call Metal Spray 
3500 sq. ft “ seca” 
“Conseco” condenser Conseco. wy oy 


serving the turbine drive of the main Tre Tm ey 
compressor in a southwestern refinery WRITE FOR BULLETIN — 





condenser for © deep water boxes 


south eastern 














$6 BLOOMFIELD STREET, HOBOKEN, N. - HOBOKEN 3-4425—N. Y. TEL: BARCLAY 7-0600 


= New Safety GRIP-STRUT 
j=" stair treads custom 
==" made to your exact 
aoe size . .« « Here for the first time is a 


\ really SAFE stair or ladder step, combining 
\ the proven features of Safety GRIP-STRUT 


ae material with a double locked carrier plate 
1 to provide additional safety-over present 


| 


EXPLOSION-PROOF 


ae PLUGS & RECEPTACLES 


own individuel The Sofe Way to Make Electrical Connection of 
size at the factory, Portable Equipment 
the cost is amazing! 
* NON-SPARKING. 
low you can buy « E P 
ven when improperly sealed. Safety Time Delay 
standard 18” stair tread in lots 
of 50 for $2.40 each. Prices LIGHTWEIGHT. 


proportionately lower in greater Alumalioy Construction. Rust and corrosion proof. Complete 
quontities voriety of sizes and styles 


Distributors in all principal cities. Con- 
sult your classified telephone directory 


IP-STRUT division a ae 


The Globe Company 
Manufacturers since 1914 
4008 5S. Princeton Ave. + Chicago 9, Illinois 
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PROCESS EQUIPMENT 


PRESSURE VESSELS 
F & T Products 


Absorption Towers Autoclaves 
Alloy Steel Equipment Bubble Towers 
Butane Storage Tanks Catalysts 
Fractionating Columns Heat Exchangers 
Heating Boilers Jacketed Vessels 
Oil Country Boilers Power Boilers 
Recirculating Furnaces Tanks 

Waste Heat Boilers 


nt i FARRAR & TREFTS INC. 


8x10 Established 1863 


API-ASME CODE 
Buffalo 12, New York 











\ we 


re >) We 


DEPENDABLE POWER MM po.unceR DeLvers }—— 


for PUMPING Pipe Half Soles with Full Value! 
b y V K N G Hise are the Dollinger 


pipe patches that make pipe 
repair easy and economical. 
All edges are machine sheared 
for perfect fit, and beveled for 
smooth joints. 

Dollinger pipe patches are 
available for immediate ship- 
ment in standard sizes and 
thicknesses; and we can make 
prompt delivery on patches 
fabricated to your order. 

















Viking Pumps are among the leaders for efficient 
service to the Oil Industry. 

Southern Engine Pumping Units are carefully LL 
engineered for your job. Our service, competent ) po 
mechanics, complete stocks and 46 years of “know 4 
how” are available to you. 

We invite your inquiries. 

Distributor For more than 50 years quality 
producers of structural steel 


THRITE ut ~ 
} ly ¥ ! I 4 ‘di and plate steel. 


ENGINE & PUMP COMPANY AROUND JOHN DOLLINGER, JR., INC. 


THE 
MANUFACTURERS © MACHINERY FACTORS @ CONTRACTORS WORLD BEAUMONT, TEXAS 
Houston — Dallas — Kilgore — San Antonio — Edinburg — 
Corpus Christi, Texos (5 Sen CY cr VERS RR SE 








For more date on advertised products, use Readers’ Service Cards, last page PeTROLEUM REFINER lol 33, Vo. 1l 








CORROSION CONTROL 


oh a IN RE-CIRCULATED 


electric: rating f the switches 


d if cal ssemb!l is FN 250 volts 
a a 2 COOLING WATER 
bushing and t handle. In addition, 
smallness of the space taken up 
ehind the panel when the switch 1s 
uunted makes them ideal tor use in 


strument modification and develop 


pe | Effective CORTROL Cc 


Complete d 


{ etails on this line 
vitches is available now ¥- QO. ..new and unique CATHANODIC 


This item supplements Minneapolis-Honey- Inexpensive . 1: 
well Regulator Company data on page 596 ms Corrosion Inhibitor 
in The Refinery Catalog, 21st Edition. 


Circle E5 on Postcard Used Easily 
- ©... effective for ferrous and non- 
Stable ferrous metals 


. @.... usual residual: 40 to 60 ppm. 
Controlled Q.. 





@. .. gives over 90% protection 


; . produces excellent results in wide 
Easily range of conditions 


WRITE TODAY REGARDING YOUR WATER 
PROBLEMS 


AQUATROL 


RPORATEL 








AQUATROL 


PC — =~‘ P O BOX 12345 HOUSTON, TEXAS 





Remote Indicator 


\ miniature rem rte indicator which 





is an easy-to-read 5S-inch usable scale 


now in production st The Haye Cos <> They Said it couldn’t be made— 
oration ese indicators can be sup 

lied as an electric or pneumatic receiver but here it is! 

tor the measurement of any function 

such as pressure, draft, flow, level or ee + 

temperature \mong the many desirable om 255 o e Ss 1] -B it T e 
features and benefits mecorporated im this 0. r Cl a n Ul U 


indicator are 


g Bemerble Use Expanders 
@® kasy “one-man” zer justment . 
, . 


i 
N parallax 
Internal illumination 
Flush or semi-flush panel mountings 
ple te specihications ane 1 details are F These precision Ideal Tube 


a recently published 


\ t py t tl mn : . : 

Just for roliing tubes in Con- 
densers, Coolers and other 
heat-transfer units. The Ball 


Bearing, adjustable thrust 


Expanders are unequaled 
Circle E6 on Postcard 


Gate Valves 


collar reduces friction to a 
minimum. You get every 
desirable feature—plus— 
in No. 255. 


For tube sizes See Your Dealer 


ad we 
ta Ciomere or Write Us Today! 


THE GUSTAV WIEDEKE «. COMPANY 
I 


RBA YT TY @ Ss a 
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hurr Vr Sop Pomp "TOPS? 
HEAVY DUTY ALSO NON-CLOG | 


ead LIGHT DUTY SIZES UP TO 8” 


provides a recess for the gasket, thus 
seating it more accurately and more se 
curely 

A bulletin whicl presents all the tacts 
on this new! designed torged = ste« 
valve line is available now. Just 


Circle E7 on Postcard 


PUMPS For all sump drainage: liquids 
“4 handling in industry; transfer of 

y chemical and hot liquids; handling 
viscous or high temperature liquids; 

rPunora boiler blow-off; heating returns etc.; 
also for handling screened and un- 
screenedsewageandindustrial waste. 


Write for 





Write TODAY 
for 
CONDENSED 
CATALOG "mM" 


84 Loucks Street, Aurora, Iilinois 


STEM CAN BE PLACED AT ANY ANGLE 





FOSTER 


Type P 
PUMP 
GOVERNORS 


| 
Foster manufactures a complete line of ; Dial Thermometer 
self-contained, pilot-operated pump gov- 
ernors for controlling discharge pressure contly announced & new and lengrove: 
of reciprocating or turbine driven pumps 3'%-inch dial thermometer. This new in 


Palmer Thermometers, In« has re 


in constant pressure, differential pressure, strument, which has a_ one-half-inel 
| diameter stem and stainless steel bulbs 


excess pressure or vacuum service. On mo- 

{ Fost Relief | } ot standard lengths of 4, 6, & and 1. 
oe a een Se Sa wee ee |} inches, features a direct drive bourdor 
available in either constant or excess pres- coil using no sector, pinion or linkage 


sure type for installation in the discharge Other features include 
piping @ Ixternal calibration 
@ Stainless steel case 


These valves have wide, easily adjusted @ 34-inch dial designed for easy read 


pressure ranges, and like all Foster valves, : 
3 : or comp specifi ms dd « 
are designed and built for long life For complete specifications and detail 
. on this new dial thermometer, simply 
with a minimum of maintenance and are 
easy to service when necessary. Ask for 
Bulletin P-101 


ing at long range 


Circle E8 on Postcard 











Acid-Resisting Packing 
Packing Division, Raybestos-Manhat 


FOSTER ENGINEERING COMPANY tan, has recently announced anew Noid 

835 LEHIGH AVENUE UNION, N. J et ee Seen ae 
: Phis new packing is made of selecte: 

| hite asbestos fibres hich ¢ com 

AUTOMATIC VALVES SAFETY VALVES FLOW TUBES andr Senanatihnd oad Geated with 2 


specially developed acid-resistant con 
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{DESIGNED FOR YOU! 
FOR me ; ; 


FOR YOUR 
wok Budget 


| What's your product . . . gasoline, butane, anhydrous 
ammonia? No matter what it is, Lubbock Machine and 
Supply Company can manufacture a transport tank 
that’s engineered for your product and priced for 
your budget. Your transport tank from Lubbock Ma- 
chine and Supply will carry the maximum pay load for 
your state, fit your individual trucks, and conform to 
state highway and ICC regulations. Write today for 
information regarding prices, pay loads, our easy 
budget plan, etc. 





LUBBOCK MACHINE & 


P.O. DRAWER 1589 PHONE 2-526] 


SUPPLY CO. 





the perfect gift 
for refining men! 


Books of interest to refining men make the perfect Christ 
mas gift. A carefully chosen book is a permanent reminde: 
of your thoughtfulness——a gift that is sure to please. Listed 
here are just a few of the books offered for your selection. 
Let us help you solve the problem of what to give the refining 
man this Christmas 


® Handbook of Solvents 
by Morris Jacobs and Leopold Schefion 

® industrial Solvents 
by Ibert Mellan 

®@ The Physical Chemistry of Lubricating Oils 
by A. Bondi 

® Elements of Fractional Distillation 
by C. S. Robinson and E.R. Gillilend Price $ 7.50 
The Chemistry of the Non-Benzenoid a 
by Benjamin T. Brooks Price $12.00 
Methods of Analysis of Fuels and Oils 
by J. R. Campbell and W. Gibb 
Chemical Engineers’ Handbook 
by O. H. Bardill 


Price $ 8.50 


Price $12.00 


Price $10.00 


Price $ 4.00 


Price $17.00 





In ordering please make 
certain that your com 
plete mailing address is 
included. Designate de 
sired books by title and 
author Attach your 
check of money order 
and shipment will be 
made promptly via pre 
paid parcel post 


Send for your FREE copy of the 
New Petroleum Books Catalog 


which describes the nature and 
contents of these and many other 
hooks pertaining to the Petro 
leum Industry 











BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 


Vv 





cmber ) |’ 


LUBBOCK, TEXAS 


oMy 
Tri-LoK 


OPEN STEEL 
FLOORING 


Gives you all 
these 
Service Features / 


xx*«r 


Locked-in Strength 

Cross bars are locked in place 
under 1600 tons pressure 
This ossures ey-y rigid- 
ity and a flush top surface 


Clinch-Lock Cross Bars 
Bent-over bars lock ossem 
blies into permanent inte- 
grated panels. 


Can be fabricated from 
a variety of metals 


FREE CATALOG 


Write today 


for Bulletin 
QK-1102-465 ro, 
DRAVO 


CORPORATION , ’ 
National Distributor for THE TRI-LOK COMPANY oi? 
Drave Building, Fifth and Liberty Aves., Pittsburgh 22, Po. aaa 


Better than 80% open orea 
assures self cleaning 
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Hb UME 


OR LITTLE 
PUMPING JOBS 


IF IT'S ROUGH AND 
pgeliic), haem wri?) me) | 


| Ylagle rumps 


Nagle Pumps are engineered and constructed with only one 
thing in mind . . . abusive applications. If you pump ma- 
terials that eat away or grind away ordinary pumps then 
you need Nagles. Vertical and horizontal shaft centrifugal 
pumps in a complete range of sizes and capacities. 


A 4" Nagle type "SW-OB" pump is shown at left, built for 
a large mining operation and a 1'/2" type “SW-OB" is 
shown at right made for a porcelain enameling firm. Both 
have given sat sfactory performance many years... with 
many years to go. 
The type "SW-OB" is submerged in 
be pumped. No stuffing box no submerged 
bearings. Quick slippage seal adjustment. Proper 
materials of construction. Send for Catalog 5206. 


material to 


- NAGLE PUMPS, INC. 


at 1251 CENTER AVE., CHICAGO HEIGHTS, ILL. 
ij 
i _ — 
PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 


ALLOY STEEL BOLT STUDS 


CENTERLESS GROUND 
to Provide Smoothest Finish 


At No Extra Cost... 


® Made from heat-treated bars— 
(A.S.T.M. A193 Grade B-7). 


Threads centerless-ground to pro- 
vide smooth finish unobtainable 
with most other production meth- 
ods. 

Finish of KILBOURN ground 


threads greatly reduces seizing 
during assembly or disassembly. 


Widely used by oil refineries, 
chemical plonts, power plants, for 
pipe-line installations. Bulletin 


5102 N. 35th St., Milwaukee 9, Wis. 
STUDS+ THREADED BARS+STILL SCREWS*+STAINLESS STUDS AND NUTS 
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PETROLEUM 


Knowr 
features higher 


flexibility 


pound 
packing 
and wreatet 
essing 
»s-Manhattan recommends 


Raybest 
sulfuric, 


Ni 1307 for use agamst 
itric and other acids in various concen 
flanges 1s 
10 FE 


this 


tight seal m 


atures up to 


ms where a 
tempers 


' , } 
technical letails n 


Filter Cover 
\ hvdraulicall peral i j ch per 


ver is a lew perational and satety 


feature on horizontal and vertical filters 
Niagara Filters Diy 
Machine anid Metals, 


! ‘ 
im « 


manufactured by 
sion of Americar 
Inc 

(ouick eflorties 


seating of 


pening 
and even the 
as reduced Haitenance 
ot the rack 
new 

Actuation t the 


advantawes 


ACCESS 


transmits press 
which m turn rotat 
Resulting pre 
gasket rin 
securely, Reversing the 
locking ring 
it can be removed lhis t 
ature in 


inders 
ssure 


rin. 
agaist a 


releases the 


provides a satety fe 
cover can not be pened rital the 
on the locking 
Pressure is automatically 
first movement 

The quick opening hydr 


d cover 1s 


rine cleat ‘ acl 
cleased at t 
ft the vedges 
sulicall 
standard equipment 
mtal filters and . ivatlable 4 


cost o1 vertical hilters 


erate 
hori 
This item supplements Niagara Filters Divi- 
sion of American Machine and Metals, Inc., 
data on page 638 of The Refinery Catalog, 

21st Edition 
Circle E10 on Postcard 


¢ 


| Palletizer 


| W Cares ( i 
announced the Greet 
automatic pallet-loac 
with any product 
where packages t 


are to be pallet ze 


KEEFINER 





Starting a New Project? 











Refinery Catalog 
has complete data 
on equipment and 
services for the 


Refining Industry. 


Reach for your Refinery Catalog 
whenever you're planning a project. 
Turn to the easy-to-use index and 
you'll find that most of the known 
manufacturers have data filed in this 
universal equipment buyers guide. The 


File for the ee } current edition carries catalog in- 


posite catalog hemical Indu 

cme Gasoline * + OO eee formation on products and services 
_———= an offered by hundreds of manufacturers. 
No wonder Refinery Catalog is used 
as the preferred source of catalog in- 
formation among refiners the world 
over. Remember—look for it first in 

the Refinery Catalog. 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


REFINERY CATALOG 


BOX 2608 ©® HOUSTON 1, TEXAS 
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INSTALL New Equipment. . « 


peak performance ee 


natural gasolme and petrochemical u 
INTO YOUR dgetrics for handling of goods such a 
lube oil anti-treeze, et 
7 It conjpunctior wit its palletizet thie 
com ressors company is also producing a Flex-i-Tur 
ae oe ow ow we eo oe a Wirebelt Turntable vhich will handle 
packages up to 100 pounds in weight 
(AIR + GAS * AMMONIA) around 90 and 180 degrees turns at max 
= ~ - imum belt speeds of approximately 50 
Peak performance, nae 
Complete details are available 


; , ; “4 , “SS y , " 
maximum efficiency, greatet egg 7 timed dew 
Circle E11 on Postcard 








output, and lower powel 


THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
M 20 to 60% more valve crea 

less power consumption 

minimum pressure loss 

normal discharge temperature 
installation of lower operoting costs 
VOSS V VE utmost safety 

2s 

» . AL = oO detailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and 
speed of your machine 


costs can be built into 
your oldest, and of 
course your newest, 


compressors by the 


ALVES 


REG. U.S. PAT. OFF 


VOSS VALVES /\ H.H. VOSS Co., Inc. 785 East 144th Street, New York 54, N. Y. 











Hinged Cutter 


hie Reed Manutac 
has announced a completely new design 


in cutters tor large size cast iron of | 


pany 


pipe lhe new Reed cutters featuring a 
hinged voke construction 

fered evera es te 
plete ratine treo , 

TS . an - a >a . — | hinwes ke « truction ¢ 
STEEL GRATING MAKES WALKS SAPER | cisninates “Sonne” from. the 
Sturdy, one-piece construction with tops of all bars flush pro- oe very Cee Cigy 


vides open steel flooring and stairs for safe, easier walking use of tour Reed razor blade 
eds cutting an urther serves to re 
the amount of diewing required i 


designs and sizes—and is tailor-made to fit your needs. For ; 
! \ ia it i 


Gary Grating is furnished in a wide variety of neat appearing 
— ; 7 . andle swing of 

complete description and installation pictures on Gary Welded giiale a than 90 degrees necessai 

Grating, Stair Treads and Gary-Irving Decking, ask for pecial « 


Catalog PR-114 


FREE SAMPLE 
We'llsend thishandy Standard Steel Spring Division 
ben. 


paper weight if you 
request a your ROCKWELL SPRING AND AXLE CO. 
company stationery 4011 East Seventh Avenue e Gary, Indiana 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to @ mercury 
switch. Basically, 
this is Magnetrol. 


without scraping or sandblasting 


| UT FAST—that’s how old coats of paint 


actually float off paint, dirt, and grease—right 


roll off when you strip tanks the quick, ei 
money-saving Oakite way. , 
Powerful Oakite strippers, applied by hot- ll I a 
flow-on, steam-gun, or cold-flow-on method. MAGNETROL 
yy ee 
’ 


down to the base metal. You save time . . . no 


vw 
hand scraping, chipping or blasting. You save ie The Simplest, Most Versatile 
money . long-life solution may be reclaimed 
-. LIQUID LEVEL CONTROL 


and reused. And you're safe . . . no fire hazard 


Ask your local Oakite Technical Service Rep- i Ever Devised! 
resentative for on-the-spot demonstration. Or 

write Oakite Products, Inc., 50B Rector St., 

New York 6, N. Y., for details. 


Linked to liquid level by infallible 

, magnetic force, Magnetrol is free 

pres Booklet F7629—full of infor- from the limitations inherent in 
mation on maintenance cleaning in al! mechanical or electrical controls 


divisions of the Petroleum Industry— With the actuating magnet rated at 
98% of initial strength after 430 years, 


describes proved, money-saving Magnetrol has infinite operating life, 


Oakite procedures for such jobs as with practically no maintenance at 
all. There are no wearing parts to 
get out of order 


ego 23, Illinois 
Stote 


© cleaning stabilizing ‘owers 


* cleaning tank car interiors ; ae 
© deseating heat exchangers in pleco What's more, Magnetrol’'s simple 
operating principle permits easy, 
* reconditioning barrels economical modification ot standard 
* salvaging rigs, valves, fittings units to meet any pressure, temper- 
. ature or corrosion requirements. 
Copy sent on request. Write today! That's why there's pono ally no 
limit to Magnetrol's use. It's also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft 
—with single or multi-stage switching 


AKI MAGNETROL, Inc. 
@ SEND COUPON FOR DETAILS > 


Zone 


information on 


Technical Service Representatives in Principal Cities of U.S. & Canada 





PETROLEUM SERVICE DIVISION 


y, 1954 Prrroceum REFINER For more data on advertised products, use Readers’ Service Cards, last page 


i MAGNETROL, Inc. 2112 S. Marshall Bivd., Circ 
i Please send me catclog data and full 


i Magnetro! Liquid Level Controls 


t Nome__ 
| Compony 


| Address 
4 City 


~ 
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Stainless and al 


The new plant shown above, now finished and in 
operation, permits us to fabricate stainless and alloy 
steels in a shop completely segregated from our 
carbon steel operations 


Purity is Paramount—From an experience of many 
years in making both carbon sal alloy equipment 
for industry, it has been demonstrated that the ideal 
set - is—segregation For top quality it is better 
that high-grade alloy steels be not exposed to con- 
tamination by tools and equipment used to make 
ordinary carbon steel products. 


Sun Ship's new Alloy Products Shop, therefore, 
marks a distinct step forward in a great and grow 
ing field. Chemical plants, oil refineries, atomic 
energy plants, and many other types of industry 
are finding more and more uses for equipment 
boasting he special strengths and virtues contrib- 
uted only by alloy steels. 


Every Size and Type—In this new shop we are 


~ 
g 


, : 


for the @FMAMSTTD fabrication of 


loy steel products 


working with all of the 400 or 400 series of alloys, 
clad steels and aluminum; and are fabricating such 
products as pressure vessels, tanks, towers, troughs, 
autoclaves, reactors, hoppers, kettles, platework 
and machinery. All sizes and types are handled; 
and pieces too long for delivery by rail can be 
shipped direct by water from our own docks on 
the we acc 


Every Facility—The new shop is an integral part of 
Sun Ship's huge plant at Chester, Pa.—an impressive 
blend of steel fabricating shops, forge shops, boiler 
and tank shops, machine shops and every other 
facility needed for building the many types of made- 
to-order equipment required for modern industry. 


For more specific information about our new Alloy 
Products Shop, for estimate, advice or a repre- 
sentative’s personal call, just get in touch with our 
Sales Engineering Department. Your inquiry will 
receive prompt and expert attention. 


SHIPBUILDING &@ DRY DOCK COMPANY 





ON THE petaware CSINCE 1916) 


CHESTER, PA. 





25 BROADWAY «NEW YORK CITY 
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What's New in Manufacturers Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Design Book 


The availability ot an 
tube data book was recently 
d by Wolverine Tube, a divi 
Hecla, In 
primarily tor the refinins 
and petro-chemical in 
development 
and understanding ot lrufin applica 
the book contains complete engi 
lrufin type S/T ex 
rvice on ser tube for shell 
This er 


chnemecring 
ondenser 
imnounce 
m of Calumet & 
Prepared 
itural gasoline 


dustries to assist im the 


tube heat exchangers wi 
results on field 
conjunctior 


ntrolled lab 


data consists of 
] ] 
correlates nm 


btained in ce 


sections, the book 
mic factors of Tru 
Case histories The 
on ‘ oted exclusively to 
design ‘ 0 I 
ndenset ubi s rel 
ndustry and w 


hermal rufin 
S/l 
research 
ur cop) 


ind engimeering Opy 
\ tilable 


this new des Sa 


Simply 
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Telemetering Bulletin 
Minneapolis - Honey 


Company 


well Regulat 


released a new n 
sheet, No. 9.1-9a, 
describes ! approved electric 


just 


has 
strumentation data 
which 
| 


spe 


telemetering equipment tor hig 

NSMISSION t s\ 
locatior 

Llectronih 


talizing 


stem variables to a 
leating 


system 


transmitter and re 


nections by means oft 
wer line Cal 
wire connecting 
kre q-U Trot 
receiver and the 
I giver Y ourgcop 
n is available now. Just 
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microwave 
rier 
} 


equipment yp 
two 


ations of the 


facilities, or 


Ines. Specific 
mutter and elec 


ler ire 


tral 
tron recor 
f this bulleti 


General Catalog 


Catalog 548. ! latest Hammond 
n Works di: woks dealing witl 
! ne fabrica 
tank 


recomine nda 


Stec plate 


Featuring 


ories 
veneral 
illustrated 


November, 1954—-PeEtTROLEUM 


Storage tank 
company as 


examples ol every type ot 
designed and erected by the 
well as and 
fabrication 


Yu ut 


rt pape 


pressure vessels steel plate 


copy of this new catalog is avail 


Just 
Circle E15 on Postcard 


Stainless Heads Folder 


formes 
steel heads has 


I Lele I 


Information on 


spun 


press 
stainless 
corporated into a me 
by G. ©. Carlson, Inc 
This folder 
late imp 


ner pre 


has been prepared 
rant tacts tor 
duct ! ind 


} 
I 
nsiderimg thie 
heads Several primiat 
stainless steel and 


cluded \ 


reason r selecting 
lists of t pical 1s¢ ire " 
pocket folder will hold the price 
list for ¢ heads in stock, as well 
rmatiot on dies available in 
the various head styles. To 

I this mrormative 


latest 
arlson 
as int 

facts on 
ceive yo copy t 


folder, simply 
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Electrical Equipment 


\ new bulletin, Ghk1)-1966A, provid 
" detailed intormation on electrical 
power! 
util 
pub 


equipment tor power generation 
listribution and ¢ 
7Zation, mstrumentation, 
and G-|I 
applicable to the rehning, 
ind) petrochemical in 


onversion, power! 
descriptive 
lications service shops and 
warehouses 
natural gasoline 
dustries has beet ann 
ible from General Electric Ce 


Your Copy ( 1 ew 


te ‘ cost 
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bulletin 1 


available Simply 


Industrial Products 
American Brake 
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A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37°C of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 
phone us on the application of “Benturi” trays 


to your problem; no obligation. 
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It is the attitude of the workman that assures 
excellence. When he will give only his best, the 
product is the best. 

This attitude has prevailed in Wyatt’s Shops 


since the first job was completed in that little 


building on Coombs Street in Dallas, back in 1913. 

It is something beyond design and specifications 
and something of which Wyatt Metal & Boiler 
Works is proud. 
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